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Abstract.- This brief document offers a review of the concept of hexagonal diamond, also known as H-
diamond or lonsdaleite, a mixture of C (cubic) diamond and H (hexagonal) diamond. The text addresses 
the methods for detecting this form of diamond, its presence in the Earth’s mantle, and the formation 
pressure based on experimental data. Raman spectroscopy and X-ray diffraction (XRD) are used to 
characterize diamonds (C-type diamonds) and the mixture of C-diamonds and hexagonal diamonds 
(C/H-type diamonds) or lonsdaleite diamonds. Upper mantle diamonds show XRD patterns character-
istic of C-diamond, while lonsdaleite diamonds exhibit patterns reflecting C/H stacking disorder. Raman 
spectroscopy is fundamental to the study of lonsdaleite diamonds, as it allows the identification of the 
presence of hexagonal stacking in diamond and provides information on the degree of stacking disorder. 
Measuring the full width at half maximum (FWHM) in Raman spectra is crucial to determine the degree 
of crystallinity and infer the eventual lonsdaleite content in diamonds. The analysis of experimental data 
from C-type and C/H-type diamonds reveals a direct linear relationship between the formation pressure 
and the FWHM value of the D peak in Raman spectroscopy. Analyses that have allowed the derivation 
of the equation that relates the formation pressure of diamonds to the FWHM value in Raman spectra, 
opening new possibilities for the research of impact diamonds, cratonic (C-type) and ultra-deep (C- and 
C/H-types) diamonds: P (GPa) = (0.3416xFWHM) + 3.2044.

Keywords: Lonsdaleite, Hexagonal diamond, C/H-type diamonds, Raman spectroscopy, X-ray diffraction 
(XRD), Full width at half maximum (FWHM), Formation pressure.

Resumen.- Este breve documento ofrece una revisión del concepto de diamante hexagonal, también 
conocido como diamante H o lonsdaleita, una mezcla de diamante C (cúbico) y diamante H (hexago-
nal). El texto aborda los métodos de detección de esta forma de diamante, su presencia en el manto 
terrestre y la presión de formación basada en datos experimentales. Se utiliza la espectroscopia Raman 
y la difracción de rayos X (XRD) para caracterizar los diamantes (diamantes de tipo C) y a la mezcla de 
diamantes C y diamantes hexagonales (diamantes tipo C/H) o diamantes lonsdaleíticos. Los diamantes 
del manto superior muestran patrones XRD característicos del diamante c, mientras que los diamantes 
lonsdaleíticos exhiben patrones que reflejan el desorden de apilamiento C/H. La espectroscopia Raman 
es fundamental para el estudio de los diamantes lonsdaleíticos, ya que permite identificar la presencia 
de apilamiento hexagonal en el diamante y proporciona información sobre el grado de desorden del 
apilamiento. La medición del Ancho a media altura (FWHM) en los espectros Raman es crucial para 
determinar el grado de cristalinidad e inferir el eventual contenido de lonsdaleita en los diamantes. El 
análisis de datos experimentales de diamantes de tipo C y tipo C/H revela una relación lineal directa 
entre la presión de formación y el valor de FWHM del pico D en la espectroscopia de Raman. Análisis 
que han permitido derivar la ecuación que relaciona la presión de formación de diamantes con el valor de 
FWHM en espectros Raman, abriendo nuevas posibilidades para la investigación de diamantes cratónicos 
(tipo C) y ultraprofundos (tipos C y C/H): P (GPa) = (0,3416xFWHM) + 3,2044.

Palabras clave: Lonsdaleita, Diamante hexagonal, Diamantes tipo C/H, Espectroscopía Raman, Difrac-
ción de rayos X (DRX), Ancho total a la mitad del máximo (FWHM), Presión de formación.

Lonsdaleite, also known as hexagonal diamond, 
is a nanocomposite that was discovered in the 
Canyon Diablo iron meteorite. This nanocom-
posite is formed by diamonds with disordered 
stacking of cubic (C) and hexagonal (H) layers 

and crystallographically intergrown diaphite 
(Salzmann, et al., 2015; Garvie, & Németh, 
2009; Németh, et al., 2020; Németh et al., 
2022a; 2022b; 2022c; Németh, et al., 2023). 
Disordered C/H stacking means that the layers of 
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carbon atoms do not follow a regular and repeti-
tive pattern (Németh, et al., 2023; Salzmann et 
al., 2015; and Németh et al., 2022a, 2022b and 
2022c). Diaphite, on the other hand, is a form 
of carbon with a structure similar to graphite, 
but with curved and irregular layers (Németh 
et al., 2020; Németh et al., 2022b). The first 
definitions of lonsdaleite were based mainly on 
X-ray diffraction (XRD) data; however, these 
studies had limitations. Often, only tables of 
observed d-spacings were shown, obscuring 
the true complexity of the diffraction patterns 
(Németh & Garvie, 2009). In addition, the broad 
diffraction features in the XRD data, along with 
the overlap of cubic (c) diamond reflections with 
the putative H-diamond reflections, complicated 
the analysis and led to misinterpretations (Né-
meth et al., 2022a).

Modern analytical techniques, such as Raman 
spectroscopy and high-resolution transmission 
electron microscopy (HRTEM), have enabled 
a more accurate characterization of lonsdaleite 
(Németh et al., 2020; Németh et al., 2022a and 
2022b; and Németh, et al., 2023). HRTEM 
studies reveal that Canyon Diablo lonsdaleite 
is composed of highly disordered C/H stacking 
of diamond, intergrown with diaphite (Németh, 
et al., 2023; Németh et al., 2022a and 2022b). 
This structural complexity explains the intricate 
HRTEM images and the continuous streaking of 
reflections in the diffraction patterns, indicating 
the absence of three-dimensional repeats at the 
nanoscale (Németh, et al., 2023). The work of 
Németh et al. challenges the traditional defini-
tion of lonsdaleite as a discrete hexagonal (H) 
diamond phase (Németh, et al., 2023; and Né-
meth et al., 2022a and 2022b). They argue that 
Canyon Diablo lonsdaleite is not a pure phase 
but a complex nanocomposite. They propose 
that Canyon Diablo lonsdaleite is not a discrete 
mineral phase but a nanocomposite of disor-
dered C/H stacked diamond and diaphite. They 
suggest reserving the term “H-diamond” for the 
fully hexagonal diamond polytype.

Regarding the Canyon Diablo meteorite im-

pact diamonds, Németh's works, while not being 
statistically representative, could be considered 
as an argument to be taken into account, at least 
in relation to impact diamonds.

This work briefly reviews the concept of 
hexagonal diamond or h diamond or lonsdaleite 
diamond, its detection methods, its presence in 
the Earth's mantle, and formation pressure based 
on experimental data (among others).

Methods
Standardizing the treatment of Raman spectra 
as the first task, each raw spectrum was baseline 
fitted in the CrystalSleuth software (https://rruff.
info/about/about_download.php). Noisy spectra 
refinement was smoothed in the RCH software 
(https://www.fabrizionestola.com/rch). FWHM 
calculations were performed in Spectragryph 
(https://www.effemm2.de/spectragryph/about.
html); ArDI (https://ardi.fmm.ru/), RCH and 
Fityk (https://fityk.nieto.pl/) softwares. The X-
ray diffraction (XRD) spectra were observed 
in the Fityk software. Spectra that are best 
interpreted by avoiding peak and valley fit-
ting. Some spectra were scanned to produce txt 
tables in the RCH software. The text presented 
is written with the assistance of three different 
AIs, where one of them is specialized in assist-
ing with the refinement of texts to be published: 
1- https://notebooklm.google.com/ 2- https://
openai.com/index/chatgpt/ 3- https://gemini.
google.com/app.

Vision of two basic analytical processes: XRD 
and Raman Spectroscopy
In X-ray diffraction analysis, upper mantle dia-
monds show XRD patterns with characteristic 
peaks of cubic diamond, with pronounced peaks 
at 43.9° (111) and 75° (220) 2θ degrees (e.g., 
Yelisseyev et al., 2015; Ohfuji et al., 2017); 
Figure 1. Presser’s (2024 and references therein) 
lonsdaleite diamonds, on the other hand, exhibit 
XRD patterns that reflect cubic/hexagonal stack-
ing disorder, including a pronounced peak at 75° 
(110-220) 2θ degrees, a “triplet” or “doublet” of 
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Previous and current page: Figures 1-5. XRD spectrum of mantle diamonds and londsdaleite diamonds. 1) 
Upper mantle diamond. 2-5) lower mantle lonsdaleite diamonds. 2-5) Data from Presser et al., 2024b and 2024c. 
1) Pronounced and well-defined peaks at 43.9° (111) and much less intense 75° (220) 2θ degrees. Diamond__
R050205-9__Powder__Xray_Data_XY_Processed__7194 (RRuFF). 2)  A pronounced peak at 75° (110-220) and a 
less intense one at 43.72° (111) 2θ degrees. The peak at 75°, which may be more intense due to overlap with cubic 
diamond. Capii-6 lonsdaleite diamond. 3). Spectrum where the presence of the characteristic “triplet” of diffraction 
peaks is observed between 40° and 50° (100-111-101) together with 43.72 (=111) 2θ degrees. Capii-6. 4) Here also, 
the presence of the characteristic “triplet” of diffraction peaks is observed between 40° and 50° (100-111-101) 2θ 
degrees; although with a somewhat less pronounced peak in relation to that of Figure 3. It presents a peak at 43.42 
(=111) 2θ degrees. Capii-15. 5) Presence of a “hill-shaped peak” between 40° and 50° 2θ degrees, which would 
be due to interferences of the peaks of C-diamond, H-diamond, and mineral inclusions such as bridgmanite (or its 
derived phases such as corundum and enstatite), ferropericlase. Capii-10. However, it was possible to read that it 
presents a peak at 43.52 (=111) 2θ degrees.
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peaks between 40° and 50° (100-111-101) 2θ 
degrees, Figure 3 and Figure 4. Shifted peaks 
of 43.9° (111) as those in Figures 2 to 5 are 
indicative of the presence of lonsdaleite (in this 
regard see Ovsyuk et al. (2019); Yelisseyev et 
al. (2019); Afanasiev et al. (2019); Afanasiev et 
al. (2022); Chepurov et al. (2023); Shames et al. 
(2015); Jones et al. (2016); Murri et al. (2019); 
Denisov et al. (2011); Németh et al. (2023 and 
their references); Chen et al., 2019; among oth-
ers). A “hill-shaped peak” was also character-
ized in lonsdaleite diamonds between 40° and 
50° 2θ degrees (Presser et al., 2024a and 2024b 
found in Presser, 2024); Figures 2, 3, 4, and 5. 
This last peak is attributed to interferences of 
the peaks of cubic (C) diamond, hexagonal (H) 
diamond and mineral inclusions in the analyzed 
crystals, such as bridgmanite (or its retrograde 
minerals such as corundum and enstatite) and 
ferropericlase (Presser et al., 2024a and 2024b 
found in Presser, 2024).

Raman spectroscopy is another essential 
technique for the study of diamonds (Raman 
vibration mode for cubic diamond corresponds 
to the first-order scattering of F2g symmetry at 
1332 cm-1) (El Mendili et al., 2022; Saitoh et 
al., 1999) and lonsdaleite diamonds (Jones et 
al., 2016; Murri et al., 2019; Baek et al., 2019; 
Goryainov et al., 2018; Ovsyuk et al., 2019; 
Presser et al., 2020; Presser & Sikder, 2022; 
Presser & Sikder 2024; Presser et al., 2024; 
Ohfuji et al., 2015; among others). The pres-
ence of hexagonal stacking in diamond can be 
identified by the ab initio calculations predict 
three fundamental vibrational modes: 1207 
cm−1 (E2g), 1307 cm−1 (A1g), and 1330 cm−1 
(E1g) (e.g., El Mendili et al., 2022); however, 
as commented in (Presser 2024 and references; 
see also Yelisseyev et al., 2019) the peak of 
greatest intensity (A1g) in this D band could 
be shifted to higher or lower values by virtue, 
for example, of the size of the nanocrystals in 
stacking. Raman spectroscopy can also provide 
information on the degree of stacking disorder 
in lonsdaleite diamonds (Ovsyuk et al., 2019) 

and would (apparently) allow the estimation of 
the lonsdaleite content in diamonds (Ovsyuk et 
al., 2019; Presser 2024 and references; Presser 
& Sikder 2023; Presser et al., 2024). Measur-
ing the full width at half maximum (FWHM) in 
Raman spectra of impact diamonds and lower 
mantle diamonds (Presser, 2024 and references; 
Presser et al., 2024) is crucial to determine their 
greater or lesser degree of crystallinity or also to 
infer the lonsdaleite content, but it is a complex 
process (Ovsyuk et al., 2019; Presser 2024 and 
references; Presser & Sikder 2023; Presser et al., 
2024); Table 1 and Figures 6 to 10. Raw spectra 
often exhibit distortions that must be corrected 
to obtain accurate FWHM measurements. The 
choice of smoothing method can also influence 
the final FWHM value, which can make it dif-
ficult to compare results obtained by different 
researchers (cf., Ovsyuk et al., 2019; Presser 
2024 and references; Presser & Sikder 2023; 
Presser et al., 2024). A larger FWHM would 
generally be associated with a greater presence 
of lonsdaleite (Ovsyuk et al., 2019); properly 
more than 58.1 cm-1 (this work).

In summary, lonsdaleite is not a simple hex-
agonal polytype of diamond but a much more 
complex material. This redefinition, based on 
XRD studies and modern analytical techniques 
such as HRTEM and Raman spectroscopy, has 
significant implications for understanding the 
properties and formation of this material.

Conceptual development and analysis
Formation of Diamonds and Lonsdaleite 
Diamonds in the Earth's Mantle
The minimum formation pressure of diamond in 
the mantle is a complex issue. Although a single 
value is not explicitly mentioned in the sources 
(Litvin, 2017; Spivak and Litvin, 2019; Simakov 
et al., 2019; Kaminsky, 2017; Dobrzhinetskaya 
et al., 2012; Sorokhtin, 2016; and Tappert and 
Tappert, 2011), it can be inferred from the in-
formation provided. Cr-in-Cpx barometry, used 
to estimate the formation pressure of diamonds 
with clinopyroxene inclusions, begins to un-
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Previous and current page: Figures 6-10. Raman spectra.  6) Of cratonic diamond. 7-9) Of lonsdaleite diamonds. 
10) Of lonsdaleite. 6-9) Data from Presser & Sikder, 2022. 6) Raman spectrum of Capii02_P_new1, with its char-
acteristic peak 1332 cm-1 (Table 1). 7) Raman spectrum of Capii-6, with its broad D peak (FWHM 129 cm-1) and 
shifted to 1350 cm-1 and also showing a pronounced graphite peak (1602 cm-1) to its right and a characteristic fer-
ropericlase peak (662 cm-1) to its left. 8) Raman spectrum with a different configuration from the previous figure 
(Capii-10), with its somewhat broad D peak (FWHM 22 cm-1) and at 1332 cm-1 and also showing a smooth diaphite 
peak (1452 cm-1). 9) Raman spectrum with a different configuration from the previous two figures (Capii-15), 
with its broad D peak (FWHM 81 cm-1) and at 1338 cm-1, also showing a smooth diaphite peak (1448 cm-1) and 
a pronounced graphite peak (1590 cm-1) to its right. 10) Raman of lonsdaleite from the Canyon Diablo meteorite 
(scanned from Karczemska et al., 2008) with its broad D peak (FWHM 52 cm-1) and at 1358 cm-1, also showing a 
pronounced graphite peak (1582 cm-1) to its right.

9

10

derestimate pressure at values above 4.5 GPa 
(Litvin, 2017). This suggests that the minimum 
pressure for diamond formation in the mantle 
could be in the range of 4.5 GPa or higher. Nimis 
(2022) in a modal pressure approach estimates 

that the diamond formation pressure would be 
at ~6 GPa.

Experimental Formation of Diamonds
The formation of diamonds from amorphous 
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carbon and graphite in the presence of COH flu-
ids has been investigated experimentally using 
laser-heated diamond anvil cells (DACs) in situ 
at high pressure and temperature. These experi-
ments seek to simulate the extreme conditions 
found in the Earth's mantle where diamonds 
form naturally.

Diamond Formation in the Earth's Mantle
Diamonds (from cratonic environments) are a 
deep mineral often associated with kimberlites, 
lamproites, lamprophyres, and mantle xenoliths. 
The study of lithospheric diamonds has allowed 
us to better understand the stabilization of con-
tinents and their mantle keels, the onset of plate 
tectonics, and the nature of continental margin 
subduction, especially in the ancient past.
Diamonds form in the Earth’s mantle at depths 
of ~150 to ~800 km. During the growth of 
diamond crystals, fragments of minerals, melts, 
and volatile compounds from the parent medium 
are captured and preserved as inclusions in 
the diamonds. Inclusions in diamonds provide 
information about the multi-component and 
multiphase composition of the parent medium 
where the diamonds formed. Diamonds can 
contain, fundamentally, peridotite or eclogite 
inclusions, indicating their origin in different 
parts of the mantle. See synthesis in Harris et 
al. (2022) and Stachell et al. (2022).

Importance of Physical-Chemical Experi-
ments
The methodology of physical-chemical experi-
ments is crucial to solve the genetic problems 
of diamonds and associated phases. These ex-
periments allow the reproduction of the actual 
PT conditions in the upper mantle, the transi-
tion zone, and the lower mantle. By recreating 
these conditions in the laboratory, scientists can 
investigate the formation, growth, and transfor-
mations of diamonds and associated minerals 
in a controlled environment. As a synthesis of 
references see Luth et al. (2022).

Lonsdaleite Diamond Formation Pressure
Now, the minimum formation pressure of lons-
daleite or lonsdaleite diamond in the mantle is 
an even more complex and partly taboo subject. 
Addressing more directly the issue of lonsdaleite 
(or the mixture of cubic and hexagonal diamond) 
formation pressure and temperature, and how 
it is determined, below is a summary of some 
of the key studies in the literature that have ad-
dressed this issue. In addition, the experimental 
techniques that have been used are mentioned.

Studies on lonsdaleite formation
Lonsdaleite Formation at Low Pressures 
(15-20 GPa) One of the earliest works on lon-
sdaleite formation was carried out in the 15-20 
GPa pressure range. These studies were based 
on compression experiments using diamond 
anvil cells (DACs) and showed that the mixture 
of cubic and hexagonal diamond began to form 
at these pressures.

Key reference: Mao, et al. (1996). This work 
reported that cubic diamond transformed into 
a mixture of lonsdaleite at pressures above 15 
GPa, with an increase in the proportion of the 
hexagonal phase as pressure increased. Note-
worthy is the work of Yang et al. (2021), who 
synthesized lonsdaleite from graphite using high 
pressures (20 GPa; i.e., ~Lower Mantle pres-
sure) and temperatures, confirming its unique 
structure and superior mechanical properties.

Lonsdaleite Formation at Higher Pressure 
(50-60 GPa) Other studies have pointed out that 
lonsdaleite formation can occur at much higher 
pressures, between 50 GPa and 60 GPa, which 
is attributed to high-pressure conditions and the 
transition of structural phases.

Key reference: Gregoryanz, et al. (2004). 
This study showed that lonsdaleite began to form 
in a more significant mixture of hexagonal and 
cubic phases at pressures close to 50-60 GPa, 
indicating a gradual transition towards pure lon-
sdaleite as pressures increase. However, a very 
important pillar can be referred to with the work 
of He et al. (2002) who achieved the transforma-
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tion of cubic diamond to lonsdaleite using shock 
wave compression (50-200 GPa), highlighting 
the importance of shear stress and kinetics in 
the transformation. See also the findings of De 
Carli et al. (2002) and Jones et al. (2016). Shag 
et al. (2023) successfully synthesized an almost 
pure sp3 amorphous carbon sample using C70 
fullerene as a precursor under high pressure 
and high temperature (HPHT) conditions. This 
material exhibits improved short/medium-range 
structural order and superior physical properties 
compared to amorphous carbon synthesized 
from C60. Work from which it is rescued that 
sp3 amorphous carbon was synthesized from 
fullerenes C70 under high pressures (18-30 
GPa) and high temperatures (900-1200°C). The 
resulting material exhibited structural character-
istics similar to hexagonal diamond (HD) at the 
medium-range order (MRO) level. These studies 

contribute significantly to understanding the for-
mation of lonsdaleite, a material with enormous 
potential in various technological applications.

Now, from the works of Yang et al. (2021) 
and Shag et al. (2023) it was possible to obtain 
FWHM and P values (in GPa) that, when plot-
ted on a GPa Vs FWHM graph, showed a direct 
linear relationship between P and the FWHM 
values. To this, the FWHM value of a cratonic 
diamond (Presser & Sikder, 2022 and Presser, 
2024) was added, which presented the lowest 
FWHM value and was assigned a reference for-
mation P (based, for example, on Litvin, 2017) 
of 4.56 GPa; (Table 2), which came to perfectly 
add to what was previously found with the data 
of Yang et al. (2021) and Shag et al. (2023), as 
shown in Figure 11.

Thus, based on Figure 11, the equation: 
P (GPa) = (0.3416xFWHM) + 3.2044 was 

Raman shift [1/cm] Intensity FWHM [1/cm] II III IV

1335,3 3124 10,8 10,1 10 4,4

1336,2 68031 14,8 15 15 5,6

1335,5 175550 10,3 10,2 10 4,4

1335,9 87859 15,0 15 7,5 6

1337,2 9324 10,7 10,6 10 4,4

1373,8 33411 11,3 11,2 7,5 4,4

1337,3 6529 14,2 14,8 7,5 5,6

1331,5 1893 3,5 3 2,5 2

1337,0 33185 11,3 11,2 7,5 4,4

1337,3 6529 14,2 14,8 7,5 5,6

1331,0 37714 4,7 4,4 5 2

1335,9 20405 14,9 14,8 7,5 6

1337,3 15098 9,4 9,4 7,5 4

1330,9 27500 5,7 5,6 5 2

1337,4 11809 17,5 17,6 7,5 7,2

1334,9 9228 19,7 19,2 20 8

Table 2. FWHM values and the operating/estimated pressure in GPa in diamonds (type C and type H) found 
experimentally and inferred. The FWHM estimation method has been governed by the protocol discussed in the 
Methodology Item. 1-Presser & Sikder (2022), 2- Shag et al. (2023) and 3- Yang et al. (2022).
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obtained. The FAWHM value corresponds 
to the D peak (as C-diamond or H-diamond; 
more properly c+h or lonsdaleite diamonds 
=Diamond Band). This formula would allow 
the estimation of the formation depth of cratonic 
diamonds (or typically C-diamond) to ultra-deep 
diamonds (super deep diamonds and lonsdaleite 
diamonds).

Conclusions
Lonsdaleite, initially considered a simple hex-
agonal polytype of diamond, has proven to be 
a much more complex material thanks to recent 
research using modern analytical techniques 
such as HRTEM and Raman spectroscopy. 
This nanocomposite, characterized by highly 
disordered cubiC/Hexagonal (C/H) stacking 
of intergrown (or not) diamond with diaphite, 

forms at significantly higher pressures than 
conventional cubic diamond.

Raman spectroscopy and X-ray diffraction 
(XRD) are essential tools for distinguishing 
lonsdaleite from cubic diamond. An FWHM 
greater than 58.1 cm-1 at the Diamond Band of 
the Raman spectrum, along with XRD patterns 
showing shifted peaks (below 43.9 2-theta), 
such as the “triplet” or “doublet” between 40° 
and 50° (100-111-101) 2-theta, are indicators of 
the presence of lonsdaleite.

The linear relationship observed between 
formation pressure and FWHM value in type 
c and C/H diamonds has led to a crucial equa-
tion for research: P (GPa) = (0.3416xFWHM) 
+ 3.2044. This equation, supported by experi-
mental data presented in Figure 11 and Table 
2, allows the estimation of diamond formation 

Figure 11. Pressure (GPa) versus FWHM for experimental results of diamonds (type c and type C/H) according 
to the data in Table 2. Where the data were plotted: 1 (star) impact diamond from the Canyon Diablo meteorite 
(Karczemska et al., 2008); and as a star with the number 2 representing: Capii-6: Ferropericlase-bridgmanite-
(Ferropericlase 25.786 Gpa)-bridgmanite-enstatite-corundum=Xray). Capii-1: Retro bridgmanite. Capii-3: Retro 
bridgmanite. Capii-5, Capii-7, Capii-10: Retro brigmanite (bridgmanite-corundum-enstatite-ferropericlase -27 
GPa=X-ray)-enstatite-Ca-perovsquite. Capii-16 (cf. Presser, 2024). To which data were also added from: Canyon 
Diablo meteorite with FWHM from ~25 to 70 (Miyamoto, 1998); Popigai impact crater impact diamonds, with 
FWHM from ~10 to 85 (Ovsyuk et al., 2019). Lonsdaleite unstable according to He, et al. (2002) and is taken as 
stable lonsdaleite from ˃20 GPa (according to Yang et al. 2022; i.e., ~Lower Mantle pressure).
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depth, opening new possibilities for the study 
of impact diamonds, cratonic and ultra-deep 
diamonds.

The redefinition of lonsdaleite as a complex 
nanocomposite has significant implications for 
understanding its formation, properties, and 
potential in various technological applications. 
Future research should focus on fully unravel-
ing its mysteries and harnessing its potential in 
fields such as materials science and technology.
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