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23MPHCO09 Advanced Condensed Matter Physics

Course Outcomes:
At the end of the course, students will:

1. Analyse free electron theory

2. Distinguish conductors and semiconductors on the basis of Band theory

3. Explain the effect of macroscopic electric field on dielectric material and learn about

superconductivity
4. Describe about Dia and Para -magnetism in detail.
5. Discuss Ferro and Antiferro magnetism in detail
Part-A 6x1=6
Choose the correct answer

1. The relation between electrical conductivity (oe) and mobility of electrons (ue) is CO2K3
a. o, =ney, b.o,=nelu,c. o,=elny, d. o,=nely,
2. Mobility is defined as the acquired by the carriers per unit electric field CO2K1
a. displacement b. velocity c. acceleration d. voltage
3. When the atoms and ions are acted upon individually with no mutual interaction between them, the
effect is defined as CO4K1
a. paramagnetism b. Diamagnetism c. ferromagnetism d. antiferromagnetism
4. The relation between magnetic moment per unit volume (M) and the applied field strength (H) is CO4K2
aM=uH b. y=M/H ¢ y=MH d M=H/y2
5. The maximum value of spontaneous magnetization is CO5K2
a. Ng/Jus b.NgJps c. N/Jus d. Ng/us
6. For polycrystalline antiferromagnetic substance, the following characteristic property is maximum as
a function of temperature CO5K2
a. permeability b. permittivity c. susceptibility d. hysteresis loss
Part- B 3x6=18

Answer ALL Questions
Each answer should not exceed 400 words or two pages

7. a. Explain temperature effects on carrier concentration CO2 K3
(or)
7. b. Explain about mobility of carriers CO2K3
8.a. Discuss briefly on Curie temperature CO4K3
(or)
8.b. Discuss on Weiss theory CO4K3
9.a. Distinguish between hard and soft magnetic materials CO5K3
(or)
9.b. Explain about Magneto-optical effect CO5K2
Part-C 3x12=36

Answer ALL questions
Each answer should not exceed 800 words or four pages

10. a. Arrive at the expression for carrier concentration in a 3D semiconductor material CO2 K3
(or)

10.b. Explain Hall effect. Describe the experimental set-up of Hall effect and arrive at the expression for

Hall coefficient CO2 K3

11. a. Describe about Langevin theory of diamagnetism CO4K3
(or)

11.b. Discuss on quantum theory of Paramagnetism CO4K3

12. a. Describe about classical theory of ferromagnetism and ferromagnetic domains CO5K2
(or)

12.b. Discuss on molecular field theory of antiferromagnetism CO5K2
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