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	Lec
	Topics
	Instructor
	Items Due

	
	Module 1, Hard Materials (January 17-March 6)
	
	 

	1/17
	Quantum Mechanics for Nanosystems
	J. Wu
	 

	1/19
	Quantum Mechanics for Nanosystems
	J. Wu
	

	1/24
	Quantum Mechanics for Nanosystems
	J. Wu
	

	1/26
	Solid State Physics Meets Nano 
	J. Wu
	M1HW1 given

	1/31
	Guest lecture: computation, etc.
	Lin-Wang Wang
	

	2/2
	Guest lecture: nano, etc.
	Haimei Zheng
	

	2/7
	Solid State Physics Meets Nano
	J. Wu
	

	2/9
	Semiconductor Nanostructures
	J. Wu
	M1HW1 due

	2/14
	Semiconductor Nanostructures
	J. Wu
	M1HW2 given

	2/16
	Guest lecture: energy, etc.
	Jeff Urban
	

	2/21
	Thermal Physics
	J. Wu
	

	2/23
	Thermal Physics
	J. Wu
	

	2/28
	Guest lecture: imaging, etc.
	Jim Schuck
	M1HW2 due

	3/1
	Thermal Physics
	J. Wu
	

	3/6
	Thermal Physics
	J. Wu
	M1Exam given, due on 3/20

	 
	 Module 2, Soft Materials (March 8-April 26)
	
	

	3/8
	Bio-Inspired Nanotechnology
	S.-W. Lee
	

	3/13
	DNA Nanotechnology
	S.-W. Lee
	

	3/15
	DNA Nanotechnology
	S.-W. Lee
	

	3/20
	Peptide Nanotechnology
	S.-W. Lee
	M1Exam due

	3/22
	Peptide Nanotechnology
	S.-W. Lee
	M2HW1

	
	 Spring Break (3/27-3/29)
	
	M2HW1 due on 3/26

	4/3
	Polypeptide Nanotechnology
	S.-W. Lee
	

	4/5
	Protein Nanotechnology
	S.-W. Lee
	

	4/10
	Protein Nanotechnology
	S.-W. Lee
	M2HW2

	4/12
	Virus Nanotechnology
	S.-W. Lee
	

	4/17
	Guest lecture: TBD
	TBD
	

	4/19
	Guest lecture: TBD
	TBD
	

	4/24
	Guest lecture: TBD
	TBD
	

	4/26
	Guest lecture: TBD
	TBD
	M2HW2 due on 4/26 

	5/1 
	Reading/Review/Recitation
	
	M2Exam Due on 5/3


A three-module introduction to the fundamental topics of Nanoscale Science and Engineering (NSE) theory and research within chemistry, physics, biology, and engineering. The two lecturing modules are focused on hard and soft materials, respectively, and the third module is composed of guest presentations. This course includes quantum and solid-state physics, chemical synthesis, growth methodologies, characterization techniques, and the structure & properties of materials used in nanoscale devices.  Students must take this course to satisfy the NSE Designated Emphasis core requirement.  NSE C201 is also cross-listed as Materials Science and Engineering C261 and Physics C201. Grading within each lecturing module is based upon 2 take-home assignments and a final take-home exam. Course grades are normalized across both modules.  

Expanded Description
Module 1:  Physics of Nanomaterials (Hard Materials)

· Quantum Physics for Nanosystems
· nanometer length scale, quantum confinement of electrons in 3D, 2D and 1D, Schrodinger equation, energy quantization and wavefunction parity, Heisenberg uncertainty principle, quantum tunneling,
· harmonic oscillators, optical transitions between quantum states
· Solid State Physics Meets Nano 
· crystal binding, symmetry and nanostructures, reciprocal lattice 
· band structure and minibands, applications in photovoltaics and optoelectronics, quantum transport phenomena 
· Semiconductor Nanostructures 
· semiconductors, doping and free carrier statistics, effective mass theory, optical absorption and emission, classical dielectric theory
· semiconductor optics, excitons, selection rules, metals and plasma oscillations, surface plasmas, plasmonics
· Thermal Physics
· Boson and Fermion statistics, Boltzmann distribution, black-body radiation, lattice vibration, phonons, heat capacity of solids, thermal conductivity, phonon confinement, quantized thermal conduction in nanostructures, thermoelectricity
Instructor

· Professor Junqiao Wu, MSE, AS&T & BNNI < wuj@berkeley.edu >
· Office Hours in 322 HMMB, Tue 5-6PM.
Expanded Description
Module 2:  Biological Nanomaterials (Soft Materials)

· Bio-Inspired Nanotechnology
· Bio-inspired nanoscience
· Biomineralization of sea shells, diatoms, sponges
· DNA Nanotechnology
· Basic structure of DNA and their properties
· DNA based nanostructures
· DNA based nanomachines
· Peptide Nanotechnology
· Basic structure of amino acids, peptides, proteins and their properties
· Principle of peptide nanostructure assembly
· Peptide amphiphiles nanostructure and application

· Protein Nanotechnology
· Basic principle of genetic engineering.
· Functional protein nanostructure design and preparation 
· Virus/Cell Nanotechnology
· Structure of viruses/ Virus based functional nanostructure 
· Combinatorial approaches for functional protein development
Instructor

· Professor Seung-Wuk Lee, BioE & BNNI < leesw@berkeley.edu >
· Office Hours in I-220 Donner Lab
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