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Figure:  Displacement profile for a SAW (left), nanostructured SMOs (left) 

 
 
Goal and motivation 
Surface acoustic waves (SAWs) are elastic deformations propagating along the surface of an elastic 
body. Since their amplitude decays rapidly into the bulk material, the acoustic energy which is carried by 
the SAW is highly confined to a depth of around one wavelength below the surface. One of the emerging 
application of of SAWs is sensor technology. Since the confinement of the acoustic field is in close vicinity 
of the surface, the amplitude and phase of the SAW is very sensitive to any perturbation on the sample 
surface. Therefore, SAW devices are applied as mass and chemical sensors.  
 
Semiconductor Metal Oxide (SMOx) materials have been intensively used in chemiresitive sensor 
platforms as sensing material. Charge transfer between target gas molecules and sensing layer alters 
electrical properties of the surface and appears as a change in conductivity.  
 
In this project, we aim to fabricate high sensitive (at ppb level) gas sensors by combining SAWs and SMO 
materials. Target gases are choosen as amonia and acetone, which are known as biomarkers for kidney 
diseases and diabetes 
 
 
The assignment 

 The project will consist of sample preparation, structural and compositonal characterization, 
electrical and sensor measurements, and data interpretation. The student is encouraged to 
actively participate in all these aspects. 

 SAW transducer fabrication will involve optical lithography, thin film deposition by thermal/e-
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beam evaporation and wet process steps. 
 Nanostructured SMO layer preparation will invove hydrothermal method,  Atomic Layer 

Deposition (ALD), RF sputtering and thermal evaporation. 
 The electrical characterization and sensor measurements will be performed with a home-made 

computer controlled gas sensing system.  
 This project is financed by the Scientific and Technological Research Council of Turkey (TÜBİTAK). 

 
Profile 
Students with a preferential background in physics, material science and electrical engineering are 
encouraged to apply. 
 
Graduate Study in the Department of Physics 
As a MSc student in the Department of Physics you are a full group member and expected to give an 
active contribution to ongoing research. You are involved in all aspects of research (device fabrication, 
measurements and analysis) and your work is likely to be part of a scientific publication.  Besides, you 
are also encouraged to participate in the regular social activities.  
 
Contact 
Dr. Serkan Büyükköse 
sbuyukkose@gtu.edu.tr 
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