Syllabus on Nanotechnology in the Service of Humanity
Course topic 
Nanotechnology in the Service of humanity
Course code (HUJI code 69199)
Number of credits 
5 ECTS 

Cycle -All degrees
Course responsible
HUJI Jerusalem 

Institute of Chemistry
and The Harvey M. Kreuger Family Center for Nanoscience and Nanotechnology 
Academic year -NA
Semester -2nd
Course coordinator 

Prof. Danny Porath 

Course lecturer 
Prof. Danny Porath and guest lecturers
Coordinator E-mail - danny.porath@mail.huji.ac.il
Coordinator office hours NA
Teaching language - English
Attendance requirements -None
Teaching methods

The course will presented in the Moodle learning environment in the form of videotaped and PDF/PPT Lectures. It will include guest lectures.

Prerequisites

None.
Course description (Abstract)
Nanoscience and Nanotechnology originally referred to materials with at least one dimension in the size range of 1-100 nanometres (roughly 100,000 smaller than the width of human hair) that gave it a new functionality. The field emerged from the convergence of newly developed abilities in various scientific, technological and engineering fields at the dawn of the 20th century that merged together to a joint discipline by scientists that yields a new promise for humanity. The course is aimed at the general academic audience. It will describe the new world of Nanoscience and Nanotechnology and will shed light on selected methods and research topics within this field with an emphasis on the multidisciplinary nature of this field and its contribution to the development of technology and Industry.
Course aims: to introduce the new world of Nanoscience and Nanotechnology to the general academic audience, to shed light on selected methods and research topics of this field, and explain the importance of Nanoscience and its contribution to humanity and industry.
Learning outcomes: Upon successful completion of this module, students should be able to:
· Define Nanoscience as multidisciplinary new field and its characteristics;
· Present Nanoscience central research fields and general applications.
· Explain the central messages of the each one of the lectures and address questions regarding them.
· Explain the importance of Nanoscience and its contribution to humanity and industry.
· Communicate with people in the field of Nanoscience and Nanotechnology for the purpose of collaboration using comprehended central terms, methods and research directions. 
Content

1) Introduction to Nanotechnology:

- What is nano? General description of Nanotechnology and general tools used in Nano

2) Nanoelectronics with molecules


- A molecule as an electronic device


- Top down versus bottom-up and the concept of Self-assembly


- Examples of molecules used as electronic conduits and their unique properties
3) Nano for Energy: 


- Solar cells 


- Surfaces for energy collection 


- Catalysis 


- Energy storage

4) Nano for detection and sensing: 


-Sensors 


- Bio-sensors


- Nano detectors

5) Drug delivery


- Methods for targeted drug delivery


- Encapsulation of drugs in nano-trucks


Examples of drug delivery

6) Computation


- Computation with molecules and DNA


-Computation with diamonds


-New horizons for computation using nanotechnology methods

7) Polymers as Nanomaterials

8) The story of Carbone as a nanomaterial: (Alternative: the connection between architecture and carbon nanomaterials)


- Buckyballs: e.g., C60 


- Nanotubes: Carbon nanotubes 


- Nano-surfaces: e.g., Graphene

9) DNA as a nanomaterial

- DNA based nanostructures


- The quest for DNA as a conductive material for electronics

10) Nano in Industry: 


- Examples of people and companies (e.g., Oded Shoseyov as a case study)

Required reading-None
Recommended Readings

Bhushan, B. (Ed.), Springer Handbook of Nanotechnology, Springer, 2010, ISBN 978-3642025259
Vajtai, R. (Ed.), Springer Handbook of Nanomaterials, Springer, 2013, ISBN 978-3642205958
Waser R., Nanoelectronics and Information Technology - Advanced Electronic Materials and Novel Devices, Wiley VCH, 2003, ISBN:  3-527-40363-9
Timp G., Nanotechnology, 1999, Springer, ISBN: 0-387-98334-1

Ratner M. & Ratner D., Nanotechnology - A Gentle Introduction to the Next Big Idea, Prentice Hall, 2003, ISBN: 0-13-101400-5   

Baldo M., Introduction to Nanoelectronics, MIT course materials, http://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-701-introduction-to-nanoelectronics-spring-2010/download-course-materials/
Assessment

Knowledge test with a multiple choice questionnaire - 100%
