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Supplementary Note 1 

d-spacing measurements and presumed diamond polymorphs 

The presumed diamond polymorphs were characterized in the literature by their 
symmetries and cell parameters (Table 1). However, serious challenges exist in making 
measurements to the required accuracy to distinguish among the characteristic d-
spacings. Even well-calibrated HRTEM images, obtained by using a well-aligned 
microscope, show errors of ±2%supplementary reference 1. Thus, it is not normally possible to 
distinguish between the 0.214-nm spacing (002) of i-diamond and the 0.206-nm spacing 
(111) of Fd-3m diamond and between the 0.218 nm (100) of h-diamond and 0.212 nm 
(100) of graphite. Thus, the interpretation of diamond polymorphs based on these d-
spacings supplementary reference 2-11 is inconclusive. Although powder X-ray diffraction has also 
been used for identification (e.g., supplementary reference 5, 11), it can not be used for 
characterizing individual grains. 

 



Supplementary Figures 

 
Supplementary Figure 1: The features of nanocrystalline Cu could be confused for 
n-diamond. a) Bright-field TEM image from a synthetic sample originally thought to 
contain n-diamond. Nanocrystals (arrows) have high contrast, similar to those reported in 
supplementary reference 2-11, relative to the carbonaceous matrix and the lacey-carbon grid. b) 
HRTEM image of a nanosized Cu particle. The FFT (top-right corner) of the image is 
indexed according to Cu along <110>. A white arrow shows the 200 reflection of Cu, 
which can be mistakenly identified as 002 of n-diamond. c) The particles occur as bright 
spots in a carbonaceous matrix on the dark-field STEM image, similar to those reported 
in supplementary reference 10-11. The EELS data of the grain (bottom-right corner) indicates Cu.  
 



 
Supplementary Figure 2: Characteristic EELS data of (a) nanodiamonds from the 
Murchison meteorite and (b) amorphous carbon from the TEM lacey-carbon support 
film. (a) has distinct peaks at 297, 305, and 310 eV, whereas this region only displays a 
broad hump in (b). Data similar to (b) in supplementary reference 3-4, 8-11 have been attributed to 
diamond polymorphs. 



 

 
Supplementary Figure 3: Simulated HRTEM images of the supposed h-diamond 
polymorph along <100> at various values of thickness and defocus. The images are 
similar to each other in that they show a subtle zig-zag pattern along [120] corresponding 
to AB stacking. This pattern does not occur on the images of Figs. 4-5 and in supplementary 

reference 1, 12, and thus they are inconsistent with the interpretation of h-diamond. The 
simulations were performed with the JEMS software supplementary reference 13 using the 
multislice method, the structure data reported by supplementary reference 14, and applying the 
microscope parameters for a JEOLARM TEM (accelerating voltage: 200kV, spherical 
aberration coefficient: 0.1 mm) 
 



Supplementary Figure 4: Twins and sample thickness give rise to the 0.63-nm 
diffraction maxima attributed to m-diamond. a) Reciprocal lattice of single-crystal 
diamond (black balls). The 111 reflections have 0.206-nm spacings. b) Reciprocal lattice 
of {111} twinned diamond (white balls). c) Reciprocal lattice of {111} twinned diamond 
from a thick crystal (electron is scattered >1). Reflections with ∼0.63-nm (triple 0.206 
nm) spacings arise from multiple scattering (small black spots). Patterns similar to (c) 
were reported for twinned crystals supplementary reference 15 and were mistakenly attributed to 
m-diamond supplementary reference 16. 



 

Supplementary Figure 5: Sample thickness explains the diagnostic features of n-
diamond. HRTEM image and corresponding FFTs of a grain from the CVD 
nanodiamond. The thin part of the grain (area A), close to the hole (left upper side of the 
image), displays the diffraction pattern expected for Fd-3m symmetry, whereas sample 
thickness gives rise to the 200 reflection of c-diamond (white arrow), which has been 
mistakenly attributed to n-diamond. Black line marks 2 nm. 
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