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The Analysis of Quasi-
elastic neutron scattering 

data faces significant 
challenges. 

Comparing qens 
from a molecular 

dynamics simulation 
with experimental 

data, shows that this 
assumption does not 

hold for Benzene.

The analysis of standard QENS makes a significant 
assumption about the observed data; when the system 
is hydrogenous, the observed signal is only the 
incoherent dynamic structure factor.

0.5 1.0 1.5
Q / Å−1

10−2

10−1

∫+0
.0

5
−0

.0
5

S(
Q

,ω
) 

dω

0.5 1.0 1.5
Q / Å−1

0.15

0.20

0.25

m
0.

5
2 

/ 
m

eV

Incoherent
Total

IRIS (PG 002)

Therefore, for many experimental 
systems, e.g., liquid benzene, it is 
necessary to either model the coherent 
signal or measure QENS with 
polarisation analysis.

using an instrument 
like p-let will 
really help us 
study benzene

Often QENS models represent oversimplified descriptions of molecular dynamics. 
Classical simulations of benzene showed a single Fickian regime in translation, but 
complex anisotropic rotation.  

It mean's that I 
spin faster than 

I tumble, but 
Previously QENS 
couldn't tell.
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It was necessary to construct a new QENS model, that describes 
Fickian translation and anisotropic rotation and is constrained 
over Q. 

Translation

Rotation

We can use bayesian model 
selection to compare this 

model to the simpler (purely 
isotropic rotation) model, 

for simulated QENS to 
determine the best 

experimental design. 

Bayesian model selection allows us to compare 
different models. Applying this to our QENS 
from simulation shows strong evidence for the 
anisotropic model, if the ω-dynamic range is 
between ±0.75 and ±1.25 meV. 

Below this range, there 
is not enough energy 

resolution. Above it, we 
observe high energy 

vibrations/librations not 
described by our model. 
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Very strong evidence threshold

The anisotropic model, given p-QENS data from LET, also has greater evidence for the more complex, 
anisotropic model. The ratio of benzene spinning to tumbling was found to be around 11. 

You see, previous work 
couldn't see this 

anisotropy with QENS1. 
So, I think there is 
something special 

about this approach. 

That's 
really cool!
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