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Project suitable for 2 to 6 Physics or EE students.
If we have more than 3 students, they will be divided into two groups (as it was in the previous year).
The aim of this project is to fabricate Cold-Electron Bolometers (CEB) using unique nanofabrication facilities of the MC2 clean room and to characterize them for use in supersensitive radioastronomy receivers. This device is based on effective electron cooling of a small radiation absorber by using a Superconductor-Insulator-Normal metal (SIN) tunnel junctions. The CEB is turning point in detector development from artificial heating for a previous concept of the Transition-Edge Sensor to direct electron cooling with proper improvement of noise properties and dynamic range of operation. The work will be done in Bolometer Group of the QDP laboratory
http://www.chalmers.se/mc2/EN/laboratories/quantum-device-physics/research/bolometer
The project is part of our collaboration on CEBs with Rome and Oxford Universities for the radioastronomy balloon telescope BOOMERANG and with Cambridge and Oxford Universities on CEBs for the radioastronomy telescope CLOVER. 
http://www.chalmers.se/mc2/EN/laboratories/quantum-device-physics/research/bolometer/collaboration/cambridge
We are the only provider of bolometers for BOOMERANG project and students could be directly involved in the hottest topic of Cosmology experiments.

It is a direct prolongation on the detection of the anisotropy of the Cosmic Microwave Background (CMB), which was awarded with the Nobel Prize in Physics for 2006. That work enables us to look back to the infancy of the universe, and attempts at understanding the origins of galaxies and stars. The aim of the BOOMERANG and CLOVER projects is to discover gravitational waves in the early universe, and to search for the so far unknown "dark energy" and "dark matter", which is believed to account for the largest part of the mass in the universe. Successful students on this project can help out to bring about the next breakthrough in our knowledge about the early Universe, 13.7 billion years ago!
The students will take part in the device fabrication, which involves photo- and electron beam lithography, and evaporation of thin films. They will also participate in the device characterization at low temperature (280 mK), involving measurements of current-voltage curves, voltage response as a function of temperature, and estimation of the noise.

The Bachelor's diploma work can be prolonged through the course "Modelling and Microfabrication" (FKA190) in the Master's Programme, and as a Master's diploma work, see further: http://fy.chalmers.se/~kuzmin/TEACHING/FKA190/ .

The final testing will be done in Cambridge, Oxford or Rome Universities with possible active participation of the diploma students. Further PhD study at Cambridge University, Oxford University or at Chalmers can be discussed.
We especially invite students thinking about possible prolongation as diploma students. We very recommend to follow the best example of Gustav Pettersson and David Gustafsson who prolonged their research in our group, achieved world record sensitivity of the SIN thermometer, http://www.mc2.chalmers.se/news/newsdetail.xml?id=3996 ,
 published their results and got MC2 Education Award! http://www.chalmers.se/mc2/EN/education/undergraduate-education/previous-mc2-education_1
Results of the previous year:
An energetic team of 5 students: 
Sebastian  de Graaf, Sebastian  Haner, Martin   Lungren, Andreas  Bjäkmar, and Tom  Birgersson,- took part in this course. 
They managed to develop a new technology of  Josephson Oscillators and Josephson Detectors based on a NbN variable-thickness nanobridge  made by e-beam lithography and RIE. They will finalize this work in scope of Microfabrication course this autumn and we hope that the first on-chip cryogenic spectrometer will be created and published in Applied Physics Letter.

- To get full impression about content of the project and creative atmosphere in the Bolometer Group, we would very recommend to see a movie “Adventures of Physicists” created by a student Alar Ainla and his team of SuperStars. The movie was fully created by initiative of students in process of a Microfabrication course and give impression of real inspiration inside the Group
http://fy.chalmers.se/~kuzmin/TEACHING/FKA190/ (open Movie.wmv)
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