
R values are used as quality indicators for crystal structures and 
the most common one is the conventional R1 value based on 
refl ections with signifi cant intensity (usually >2σ). So far there 
is a substantial gap between the R values that can be obtained 
with X-ray diff raction (XRD) and electron diff raction (ED) data. 
A case study of 1,3,5-triphenylbenzene (TPB) measured on 
the ELDICO ED-1 electron diff ractometer at room temperature 
now shows that ED can achieve R1 values lower than 10% with 
standard kinematic refi nement.

There are several reasons why structures from ED tend to be of 
lower quality than XRD data, the main one of which is dynamic 
scattering. Further ones are beam damage, stronger absorption, 
lower resolution, and lower completeness which then requires 
merging of datasets from diff erent crystals. Of course, instru-
mentation also plays a role as electron diff raction experiments 
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are oft en performed on modifi ed transmission electron micro-
scopes (TEMs) which are not optimized for diff raction. To verify 
the benefi ts of a dedicated electron diff ractometer, TPB was 
measured, which is a medium-sized organic compound with 
low beam-sensitivity and high symmetry, so some of the other 
factors can be ruled out and mainly the instrumentation 
determines the data quality.
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The refi nement converged with a fi nal R1 value of 9.70% (wR2
= 28.05%), thus staying below the important barrier of 10% 
which is oft en considered as a threshold for accepting XRD data. 
Notably this was achieved by standard kinematic refi nement 

A 135° ϕ scan was performed from which the high and low angle 
regions were cut due to shading of the beam by other crystals 
and the TEM grid on which the sample was prepared. Data were 
processed and evaluated using the APEX4 soft ware package and 
implemented programs.1

The frames were integrated and corrected for Lorentz eff ects, 
scan speed, background, and absorption using SAINT and 
SADABS. Space group determination based on systematic 
absences and E statistics was performed with XPREP. The structure
was solved by SHELXD and refi ned with SHELXL in conjunction 
with SHELXLE. Non-hydrogen atoms were refi ned with anisotropic 
displacement parameters. Hydrogen atoms were placed in 
calculated positions and refi ned with a riding model based on 
neutron diff raction distances and Uiso(H) = 1.2*Uiso(C).

Molecular structure

1 APEX suite of crystallographic soft ware, APEX4 Version 2021.4-0, Bruker AXS Inc., Madison, Wisconsin, USA, 2021.
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without taking dynamic scattering into account, illustrating that 
even without addressing this intrinsic challenge of ED physics, 
improved instrumentation can provide high data quality.
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