
Kursnamn Molecular Electronics 
Name of course  
 
Omfattning (högskolepoäng) 10 hp 
ECTS credits 
 
Tidsperiod Sept 17, 2013 until Jan 14, 2014 
Course period 
 
Antal platser 20 
Maximum number of participants 
 
Undervisningsspråk English 
Language of instruction 
 
Kursens syfte samt motivering till varför den bör vara fakultetsgemensam (max 150 
ord)  
Aim of course and motivation as to why it should be considered “multidisciplinary” to the extent that the faculty should allocate 
extra financing. 
The course aims to give an introduction to the field of molecular electronics, including 
single-molecule electronics, supramolecular electronics, bionanoelectronics and 
electronics based on molecular materials. The field of molecular electronics merges 
nearly perfectly the traditional disciplines of chemistry, physics and electronics. It is 
therefore crucial that doctoral students that enter the research field as early as 
possible get comprehension of the languages of the other disciplines represented in 
molecular electronics. Moreover, the field grows very rapidly due to the continuous 
device miniaturization which in a not too distant future will reach the molecular scale. 
The course should be of general interest for doctoral students in many different fields, 
ranging from organic chemistry and biotechnology to condensed matter theory and 
semiconductor physics.     
 
Kursinnehåll, kursens uppläggning samt examinationsform (max 150 ord) 
Contents, study format and form of examination  
Theories for molecular conduction (Landauer formula, Green’s functions, coherent 
vs. incoherent transport, Marcus theory for electron transfer), nanoengineering, 
metal-molecule contacts, various conduction experiments (mechanically controlled 
break junctions, STM break junctions, AFM, clamping techniques, …), inelastic 
electron tunneling spectroscopy, influence of conjugation topologies on conduction, 
carbon nanotube electronics, DNA charge transport, biosensing, molecular materials 
electronics for e.g. photovoltaic and OLED applications.     
 
Note: the course starts with three 4-hour introductory lectures on (organic) chemistry, 
solid state physics, and electronics, aimed at refreshing and bringing basic 
background knowledge in the disciplines which are not the ”home-discipline” of each 
individual participants.   
 
The main part of the course is composed of 15 lectures and individual literature 
projects (one per participant). Moreover, two guest lectures will be invited for tutorial 
lectures about their techniques and results.. 
 
The course ends with a written exam, which together with completed individual 
literature projects, needs to be passed for course completion. 
 



Målgrupp/er (specifiera ämnen/inriktningar) samt rekommenderade förkunskaper 
Target group/s (specify, if possible, subject/specialization) and recommended background 
PhD students interested in the interdisciplinary area between Chemistry, Physics, 
Electronics, Materials Science, and Bioengineering    
 
Huvudansvarig institution  Department of Chemistry - BMC  
Department with main responsibility  
 
Andra inblandade institutioner (specifiera hur).  
Other departments involved (specify how). 
1) Department of Physics and Astronomy (Condensed Matter Theory),Dr. Anton 
Grigoriev, Dr. Ralph Scheicher, and Doc. Jonas Fransson will participate with 
lectures on band theory, transport theory, non-equilibrium Green's function theory, 
and DNA charge transport.  
2) Department of Engineering sciences (Nanotechnology and Functional Materials),  
Dr. Ken Welch will participate with introductory lectures on electronics  
3) Department of Engineering sciences (Electron Microscopy and Nanoengineering). 
Prof. Klaus Leifer will participate with lectures on nanoengineering  
4) Department of Photochemistry and Molecular Science. Prof. Leif Hammarström 
will participate with lecture on Marcus theory for electron transfer      

 
Kontaktperson/er (namn, e-postadress)  
Contact person (name, e-mail address) 
Main contact: Henrik Ottosson; henrik.ottosson@kemi.uu.se,  
Additional contacts: Klaus Leifer (klle@angtrom.uu.se),  
Jonas Fransson (jonas.fransson@physics.uu.se,  
Anton Grigoriev (anton.grigoriev@physics.uu.se),  
Ken Welch (ken.welch@angstrom.uu.se) 
Leif Hammarström (leif.hammarstrom@kemi.uu.se) 
Ralph Scheicher (ralph.scheicher@physics.uu.se)     
 
Anmälan om kursdeltagande till  
Application from course participants should be sent to 
Henrik Ottosson at Henrik.Ottosson@kemi.uu.se   
 
Senast  August 31, 2013    
Not later than 
 


