
QMS Problem set 4 (due 11.2.2021) 
 

Warm-up: (Each warm-up is connected to one of the problems (first warm-up to first problem etc.)) 

W1: The spectrum of interstellar radiation contains peaks from CH and CN rotations. Answer problem P11B12 (2 points) 

 
Hint: The cosmic background radiation distribution can be approximated as black-body radiation (Topic 7A, Figure 7A.2). 
From equation 7A.1 the wavenumber of the radiation density maximum (for black-body radiation) can be obtained by 
substituting T=2.7K (the temperature of cosmic background radiation). 

 

W2: Answer problem E11C.5(b) (2 points) 

 
 

W3: Answer problem E8A.2(a) (3 points) 

 
 

 



 

 

Problems: 

P1: Answer P11C.12 Sketch the spectrum. Discuss the relative intensities of the different peaks in relation to the 
Boltzmann distribution (4 points) 

 

 

P2: Answer P11B.11 Plot the relative populations of the 10 lowest rotational energy levels for methane at 25 ⁰C and 100 
⁰C. Interpret your results. (6 points) 

 

 

 



P3: Answer P8A.7 (4 points) 

 
 

P4: In this task we delve into the vibrational spectra of many atomic molecules. a) Use the NIST database to find the 
experimental liquid and gas phase methanol spectra. Analyse the peaks and the differences in them to your best ability. b) 
Open the file benz-freq.pdf, which contains the computational IR –spectrum of benzene (among other computational 
results). Find an experimental spectrum and match the calculated frequencies to the experimental peaks. Remember to 
make use of the calculated peak intensities (T**2 –values).  (3 points) 
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