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The Argyle Mine was by very far the largest producer of pink 
to red diamonds worldwide and the only producer of violet 
diamonds (Fig. 1). The mine that started its operation in 
1983 was %nally closed in November 2020, after 37 years of 
successful operation. While the mine was famous for these 
rare colored diamonds, these represented only a very small 
percentage of its production, far more what was produced 
by the Argyle deposit were brown diamonds. 

Signi%cant research has been conducted by our labora-
tory concerning the still puzzling color origins of these 
diamonds and their defect characterization. While being 
produced in the same Lamproite body which is character-
ized by its high percentage of diamonds that have under-
gone plastic deformation – namely brown, pink and red 
diamonds – the extremely rare and unusual violet dia-
monds have no link to plastic deformation whatsoever. 
These stones are much higher in nitrogen and hydrogen 
than the pinks and reds and we found that their color is 
linked to a combination of absence of N3 center absorption 
and distinct content of nickel nitrogen defects, possibly in 
conjunction with hydrogen. Whether the hydrogen plays an 
actual role in the coloring defects is not clear, as contrary 
to the classical attribution of the violet color to hydrogen, 
we could not %nd any major link between the color and 

(IR active) hydrogen content. During this research we have 
de%ned the spectral structures of the major defects that 
are responsible for the violet color, and curiously one of 
the main defects involved has its ZPL quite far in the NIR, 
namely at 1330 nm (Hainschwang et al, 2021). We were 
able to de%ne the spectral structure of the 1330 nm center 
at 77K and de%ne its link to part of the absorptions seen in 
the visible spectral range (Fig. 2). 

Work performed by our lab on “olive”, brown to pink and 
red diamonds with the aim to understand why plastic 
deformation can produce these colors has pointed towards 
the temperature during plastic deformation events being 
responsible for the di)erent hues. The di)erent temperature 
conditions result in somewhat di)erent vacancy-cluster- 
type defects and in consequence the different colors. 
Annealing experiments of type I diamonds exhibiting two 
colors of “graining” revealed that the “olive” hue is least 
stable, the brown hue is more stable and the pink hue 
is most stable to annealing. A link between the amber 
center (AC) absorption in the infrared spectrum at 4063 
cm_1 with “olive” color and the AC at 4167 cm_1 with 
brown color could be clearly established: diamonds of 
“olive” color with distinct 4063 cm_1 AC absorption turned 
brown upon annealing at 1500°C and the AC at 4063 cm_1 

Fig. 1. A range of pink to red to violetish gray to violet diamonds 
from the Argyle mine in Australia.
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Fig. 2. The normalized and extended low temperature UV–Vis-NIR 
spectra of some di)erently colored "1330 nm diamonds" included 
in this study. It is obvious that sample TH 2.9 is di)erent to all 
others, since while it exhibits a strong 1330 nm center, it is very 
low in hydrogen and lacks the broad bands at 735 and 550 nm. 
The spectra have been shifted vertically for clarity.

Fig. 3. The normalized and low temperature NIR spectra of a type 
Ia “olive” diamond before and after annealing at 1500°C. The 
sample changed color from “olive” to brown by the annealing 
while the amber center at 4063 cm_1 anneals out and the amber 
center at 4167 cm_1 increases distinctly. 

annealed out while the  AC at 4167 cm_1 increased dis-
tinctly (Fig. 3). The brown colors start to anneal out at 
temperatures from 1900°C while pink seems to remains 
una)ected to over 2000°C. Since at that temperature other 
defects emerge in type Ia diamonds, it is di/cult to de%ne 
a temperature when the pink color is e)ectively annealed 
out. From experiments with type IIa diamonds of mixed 
brown-pink color, we know that pink color in type IIa dia-
monds is more stable than brown color, as such stones 
can be HPHT treated into a purely pink color, hence the 
brown color anneals out earlier than the pink color. All 
indications show that the same is true for the pink color 
of type Ia diamonds.

It is suggested that the three di)erent colors of plastically 
deformed diamonds are the result of plastic deformation 
at di)erent temperatures: olive is the result when plastic 
deformation occurs at the lowest temperature, brown is the 
resulting color when plastic deformation occurs at an inter-
mediate temperature and pink results from plastic defor-
mation at the highest temperature. This model is the only 
way one can logically explain pink and brown graining in 
one and the same diamond: two separate events of plastic 
deformation, the %rst one at higher temperature resulting 
in pink graining, and the second one at lower temperature 
resulting in brown color (Hainschwang et al., 2020b).    
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