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Note: (@)All guestions are compulsory.

(b)Marks are indicated against each question in square brackets.
(¢) The candidate is allowed to make Suitable numeric assumptions whe

solving problems

Q1. Write down the statements of Hohenberg-Kohn theorgm,:,, ;

lam how does density
functional theory differs from Hartree-Fock method? : '

[CO-3] [4+2]

Q2. Write down the total energy functional obtain

omiiKéhn- Sham density functional
approximation. Explain each term. :

[CO-3] 5]

Q3. What is exchange-correlation energy fun tional in density functional theory? Can you write
down the analytical form of the exchan ffugc_ onal part? [CO-5] [3+3])

Q4. Use the DFT software TB-LMT \ SA to calculate the band structure for the bulk Ge,

whose atomic positions and ls{ttlce I :
LDA exchange-correlation functiofial option in the code. Take snapshot picture to prove
that you got self-c 0n§1stenc/y (Jolly Good Show!) after Im.run. Also, write the band gap
obtained from total band stiucture for Ge and write the error in the DFT calculation
(Original band, gap of. Ge 0.67eV). Save in the ps format with the name of file such as

“Roll-number-bs(nd Ge.ps”

Bulk Ge

Space g up Fd-3m (227); a=b=c=5.67 A, Ge: x=0.00 y=0.00 z=0.50 (atomic position)

(Pu'tt the output files in the folder \\172.16.73.6\Physics\Faculty\Computational
Nanotechnology T3 Lab) [CO-2] [8+6+4]
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