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Supplementary Note 1
d-spacing measur ements and presumed diamond polymor phs

The presumed diamond polymorphs were charactenizie literature by their
symmetries and cell parameters (Table 1). Howesezipus challenges exist in making
measurements to the required accuracy to distihgunsong the characteristic d-
spacings. Even well-calibrated HRTEM images, olatdiby using a well-aligned
microscope, show errors of +S¥plementary reference iy, g it js not normally possible to
distinguish between the 0.214-nm spacing (002jd¥amond and the 0.206-nm spacing
(111) of Fd-3m diamond and between the 0.218 nr@)(@bh-diamond and 0.212 nm
(100) of graPhite. Thus, the interpretation of digrth polymorphs based on these d-
spacingsPriementary reference 234 inconclusive. Although powder X-ray diffractitias also
been used for identification (e.§PPlementary reference SyLLi an not be used for
characterizing individual grains.
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Supplementary Figure 1: Thefeatures of nanocrystalline Cu could be confused for
n-diamond. a) Bright-field TEM image from a synthetic sampleganially thought to
contain n-diamond. Nanocrystals (arrows) have bmftrast, similar to those reported in
supplementary reference 2-1lo| ative to the carbonaceous matrix and the kaeelon gridb)
HRTEM image of a nanosized Cu patrticle. The FFp-(ight corner) of the image is
indexed according to Cu along <110>. A white arsthwews the 200 reflection of Cu,
which can be mistakenly identified as 002 of n-ddach c) The particles occur as bright
spots in a carbonaceous matrix on the dark-fieldiTmage, similar to those reported
in supplementary reference 10-1he EF) S data of the grain (bottom-right corriedicates Cu.
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Supplementary Figure 2: Characteristic EEL S data of (a) nanodiamonds from the
Murchison meteorite andb amorphous carbon from the TEM lacey-carbon suppor
film. (a) has distinct peaks at 297, 305, and 310 eV, vasettds region only displays a
broad hump inlf). Data similar tolg) in SuPPlementary reference 3-4, 8-f5e heen attributed to
diamond polymorphs.
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Supplementary Figure 3: Smulated HRTEM images of the supposed h-diamond
polymor ph along <100> at various values of thickness and defocus. The images are
similar to each other in that they show a subtlezzg pattern along [120] corresponding
to AB stacking. This pattern does not occur onith&ges of Figs. 4-5 and fHPPlementary
reference 1. 12and thus they are inconsistent with the integtiet of h-diamond. The
simulations were performed with the JEMS softw4pgementary reference Jiging the
multislice method, the structure data reported"RFmentan reference 1hng applying the
microscope parameters for a JEOLARM TEM (accelegatioltage: 200kV, spherical

aberration coefficient: 0.1 mm)
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Supplementary Figure 4: Twins and samplethickness giveriseto the 0.63-nm
diffraction maxima attributed to m-diamond. a) Reciprocal lattice of single-crystal
diamond (black balls). The 111 reflections havé®8-Am spacings) Reciprocal lattice
of {111} twinned diamond (white ballst) Reciprocal lattice of {111} twinned diamond
from a thick crystal (electron is scattered >1)fl&gions with[D.63-nm (triple 0.206
nm) spacings arise from multiple scattering (sroktk spots). Patterns similar @© (

were reported for twinned crystatgrlementary reference Ian g \were mistakenly attributed to
m_diamoncfupplememary reference 16



Supplementary Figure 5: Sample thickness explainsthe diagnostic featur es of n-
diamond. HRTEM image and corresponding FFTs of a grain ftbenCVD
nanodiamond. The thin part of the grain (area Fseto the hole (left upper side of the
image), displays the diffraction pattern expectadHdd-3m symmetry, whereas sample
thickness gives rise to the 200 reflection of aatbad (white arrow), which has been
mistakenly attributed to n-diamond. Black line neagknm.
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