
Physics 622 – Nuclear Physics II 

Spring 2017 

 

Dr. Thomas Papenbrock     Lecture hours: 

102 South College   9:05-9:55 Mon, Wed, Fri 

tpapenbr@utk.edu   Nielsen Physics 512 

Office hours: 10:15 AM – 11:15 AM, Monday, Wednesday, Friday, or by appointment 

 

Course description: This course teaches nuclear physics for graduate students. You will 

learn about contemporary nuclear physics – broadly construed and reflecting the research 

efforts present in the Department. 

 

Prerequisites: Physics 621 (Nuclear Physics I) or Physics 556 (Survey of Modern 

Nuclear Physics) or equivalent; graduate quantum mechanics (essential), advanced 

quantum mechanics / field theory (useful), thermodynamics (useful), and special 

relativity (useful).   

 

Literature: We will draw from a large body of references, because no single text covers 

it all. Literature is available via Canvas. Students are expected to arrive prepared at 

class, e.g. to have read the relevant material, and to have watched relevant videos. 

The Class time will be devoted to understanding concepts, and to active learning by 

working out examples and thinking about relevant problems. The students’ active 

participation in class is expected. 

 

Academic honesty: All work submitted by a student is expected to represent their own 

work. Students are expected to perform all work in conformance with the University 

policies regarding Academic Honesty. 

 

Disability statement: Any student who feels s/he may need an accommodation based on 

the impact of a disability should contact me privately to discuss your specific needs. 

Please contact the Office of Disability Services at 865-974-6087 in Hoskins Library to  

coordinate reasonable accommodations for students with documented disabilities. 

 

Grading policy: The semester grade will be a weighted average of in-class activities, 

homework scores, student project, and class attendance. 

  

Class activities will comprise 45% of the final semester grade. Active in-class 

learning (sometimes each student working alone, sometimes working in groups of two to 

three students) is a most important part of this course. Activity sheets are available on 

Canvas and need to be handed in to the instructor after class for grading.    

 

Homework will comprise 25% of the final semester grade. Homework consists of 

problems (e.g. filling gaps in derivations, getting comfortable with new mathematical 

objects and procedures, and working out examples) that each student is expected to solve 

within one week after the homework assignment. Due dates for problem sets are firm. In 

lieu of extensions, the homework set with the lowest score will be dropped from the 

average.  Students are encouraged to discuss homework problems, but teamwork is not 

allowed. 

 

The student project will comprise 25% of the final semester grade. Each student must 

select one recent article on nuclear physics research published in high-impact journals 
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such as Physical Review Letters, Nature, Nature Physics, or Science, and present the 

selected work in a 12-minutes talk plus 8 minutes of questions. The selected publication 

cannot be co-authored by the student and has to be approved by the instructor. The 

presentations are scheduled for the weeks 4/21 to 4/28 or, depending on overall progress 

with the material and class size, for 4/26-4/28 and May 5 (the final-exam time slot). 

 

Class attendance is required, and classes will start on time. You can earn up to 5% 

of the final semester grade by arriving on time. You also need to read the relevant 

material before class, so that you are familiar with basic definitions. Class time will be 

used to focus on concepts and understanding. Active participation in this class is required 

for an active learning experience. Students are expected to interact with each other 

academically in a respectful and attentive atmosphere.  

 

SAIS evaluation of this course is required. Students are expected to e-mail or turn in 

the "Certificate of Completion" to the instructor to show that they have completed the 

SAIS evaluation of this course.   

 

Schedule: There will be lectures, the mid-term exam, and the final exam. The schedule 

below is tentative. Any changes will be announced in class. 

 

Week Date Material 

1 Jan 11-13 Course Overview, Introduction to Nuclear Physics 

2 Jan 18-20 

Naïve dimensional analysis; Introduction to QCD: 

Symmetries, Confinement, running coupling constant  

3 Jan 23-27 

Spontaneous symmetry breaking; chiral symmetry 

breaking 

4 Jan 30-Feb 3 Quark gluon plasma, perfect liquid 

5 Feb 6-10 Scattering theory, Lippmann-Schwinger 

6 Feb 13-17 Nucleon structure, form factors 

7 Feb 20-24 deep inelastic scattering 

8 Feb 27-Mar 3 Nucleon-nucleon effective field theory 

9 Mar 6-10 Renormalization 

10 Mar 13-17 Spring break  

11 Mar 20-24 Nucleon-nucleus EFT continued 

12  Mar 27-31 Nuclear equation of state, Neutron stars, neutron skins 

13  Apr 3-7 Pairing in neutron gases 

14  Apr 10-12 Nuclear astrophysics 

15 Apr 17-21 Lattice QCD (path integrals on the lattice) 

16 Apr 24-28 Students’ presentations 

 May 5 Final Exam Time Slot: 8AM -10AM 

 


