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BROAD EDUCATION IN PHYSICAL CHEMISTRY 
OUR RESPONSE TO THE UKÄ COMMITTEE/PHYS CHEM, GU 

 
INTRODUCTION 
Physical chemistry is a broad field of study that combines principles from physics and 
chemistry to understand and explain the fundamental behavior of matter at the molecular and 
atomic level. It is an interdisciplinary area of science that deals with the study of chemical 
systems, their properties, and how they change with time, space, and energy. At the 
Department of Chemistry and Molecular Biology at the University of Gothenburg, the 
supervisors, examiners, and PhD students devoted to physical chemistry are spread over 
almost all research divisions, i.e., Analytical-, inorganic- and physical chemistry division, 
Organic and medicinal chemistry division, Biochemistry and structural biology division, and 
Atmospheric science division. The strength of this setting is the interdisciplinarity of the 
subject of studies; however, the challenge has been to coordinate a coherent curriculum for the 
PhD students in the topic. It is obvious that this has been seen as a weakness as based on the 
UKÄ evaluation. Based on the feedback from UKÄ, the Department has taken measures to 
ensure that the physical chemistry students will receive the broad and in-depth research 
education as expected. 
 
ANALYSIS AND EXPECTATIONS 
A curriculum for PhD students in Physical Chemistry should cover a diverse range of subjects 
that reflect the interdisciplinary nature of the field. Specifically, it should include a strong 
foundation in the fundamental principles of chemistry and physics, including courses on 
thermodynamics, quantum mechanics, statistical mechanics, and spectroscopy, and also 
provide a survey of current research in the field.  
 
ACTION PLAN and FUTURE COURSES 

1) To ensure that the PhD studies in Physical chemistry at the Department becomes more 
coherent, we will implement an examiner/supervisor committee that will meet twice a 
year and follow up the PhD students and the Physical chemistry curriculum and ensure 
that it provides the required breadth. Initially these meetings will be hosted and chaired by 
the Head of Department, being Professor in Physical Chemistry. Long term, one of the 
Examiners will be elected to take on this duty. 
 
2) Establish the three Masters courses (i.e. KEM131, KEM170 and KEM552) given 
yearly as PhD level courses, with modified entry requirements and learning objectives 
suitable for PhD level. Each course leader is responsible for updating the course 
requirements for including PhD level well in time before upcoming course starts. These 
core courses will help students develop a solid understanding of the principles governing 
chemical and physical behavior, which they will need to apply to solve complex problems 
and carry out original research in the field. A comprehensive curriculum that includes a 
strong foundation in fundamental principles, as well as specialized training in advanced 
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topics, and an emphasis on interdisciplinary research and communication skills is essential 
for PhD students in Physical Chemistry to become successful researchers in this exciting 
field. 
 
3) Implement the new PhD-course NFKE309 Molecular quantum mechanics - a 
seminar series, 7.5 hp, to be given at a biannual rate. This new course is expected to be 
given in first time in starting in Jan 2024. This new course will be strongly recommended 
to all our PhD students in Physical Chemistry, and will ensure that all will be given a 
broad and deep understanding of the fundamentals of quantum mechanics, a central topic 
in Physical chemistry, independently of specific research field. 

 
The Syllabi for the courses are attached. Note that the Department are moving to the new 
premises of Natrium in Aug-Sept 2023. This means that all physical chemistry teachers as 
well as students will be gathered in the same building. This is expected to benefit the PhD 
education in physical chemistry, and stimulate the interactions to provide the broad and in-
depth knowledge in the field.  
 
CONCLUSIONS 
By the above action plan for updated curriculum for PhD-level education in Physical 
Chemistry, we intend to substantially strengthen the course syllabi for our PhD students, and 
use our resources wisely in order to provide a range of courses to guarantee for a broad 
education in physical chemistry, complementing the specialized expertise that they develop 
from their thesis work. The action plan, has numerous merits. Firstly, it contributes to that 
students receive a cutting-edge education that is relevant to current research in the field, 
specifically focusing on the new course NFKE309 Molecular quantum mechanics 7.5 hp. 
Secondly, bringing together students from the different groups into a common seminar-based 
course, combined with moving together in Natrium, creates a sense of community and 
collaboration between students and faculty within the department, leading to enhanced 
networking and research opportunities. Thirdly, this internal course program provides 
flexibility and customization of the curriculum to meet individual student needs, at the same 
time as it complements the specific research topic of a student to achieve a broad and in-depth 
education in physical chemistry. 
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APPENDIX I
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