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Unusual Graining Structure in Pink
DIAMOND

Natural pink diamonds examined for
origin of color determination often
display visible pink coloring along
planes of stress. This graining is visi-
ble at a slight angle to the plane and
can occur as a single plane or multiple
parallel planes. The color may be ei-
ther uniform or unevenly distributed
along the graining. One pink stone re-
cently examined in the Carlsbad lab
was noted to have a uniform plane of
pink color with a colorless hole (figure
1, left). The diamond was graded Very
Light pink, so the colored plane had
low saturation, but the irregularity
was impossible to miss in the micro-
scope. When examined under polar-
ized light, a cone of strain could be
seen intersecting the plane and fitting
perfectly in the colorless hole (figure
1, right).

Pink graining is the result of an
unknown defect with an unknown
formation mechanism (J.G. Chapman
and C.J. Noble, “Studies of the pink
and blue coloration in Argyle dia-
monds,” Summer 1999 Ge&)G, pp.
156-157). It seems to be related to the
plastic deformation of diamond, evi-
denced by the color lying along planes

Editors’ note: All items were written by staff
members of GIA laboratories.
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Figure 1. Left: A colorless hole within a natural pink diamond, observed
with darkfield illumination. Field of view approximately 2 mm. Right:

The colorless hole in polarized light, showing the cone of strain. Field of
view approximately 2 mm.

of stress. Whether pink graining oc-
curs during diamond growth or is
formed after by stresses or heat from
the earth (or a combination of the
two) is also poorly understood. It is
therefore a mystery as to whether the
cone of strain formed first or concur-
rently and prevented the formation of
pink graining at the circle of intersec-
tion, or if the cone formed afterward
and destroyed the color centers asso-
ciated with pink graining. Until dia-
mond formation is more fully
understood, this dynamic interplay of
strain will remain a mystery.

Troy Ardon

Yellow HPHT-Processed

Rough Diamond

High-pressure, high-temperature (HPHT)
annealing is a very effective method for

Gems & GEMOLOGY

changing the color of diamonds, partic-
ularly those with an undesirable
brownish color. This treatment process
has been practiced in the trade for more
than 15 years. An important feature of
this treatment is the etching often left
behind on the diamond surfaces. Re-
cently, one loose yellow diamond
rough, weighing 2.47 ct and measuring
7.09 x 6.59 x 5.46 mm, was examined
in the New York lab (figure 2.). Without
magnification, the rough had a vibrant
yellow color and an overall clean-look-
ing surface. Closer microscopic obser-
vation showed a very slightly etched
surface, as well as some altered graphi-
tized crystal inclusions in the diamond.
Distinctive fluorescence reactions to
long- and short-wave ultraviolet radia-
tion similar to those of HPHT-
processed material were observed, with
a medium chalky bluish green under
long-wave and medium to strong
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Figure 2. This 2.47 ct rough dia-
mond was HPHT processed to
improve its color. Unlike conven-
tional HPHT-treated diamonds,
this stone has a natural-looking
surface.

greenish yellow under short-wave UV.
This was suspect, and further testing
was needed. UV-Vis-NIR and mid-IR
spectroscopy revealed the rough dia-
mond to be HPHT processed.

The UV-Vis-NIR spectrum, seen in
figure 3, showed a rise in absorption
from 500 nm, associated with strong
H3 (503 nm) and H4 (496 nm) peaks,
along with a sharp H2 (986 nm) peak.
These are indicative of HPHT treat-
ment. Mid-IR spectroscopy (figure 4)
revealed peaks at 1170 and 1332 cm™,
indicating that the starting material of
this diamond appeared to be type IaB.
The high temperature and high pres-
sure of the treatment created isolated
nitrogen with a corresponding absorp-
tion peak detected at 1344 cm™. Oc-
currence of isolated nitrogen in a pure
type [aB diamond is a strong indicator
of HPHT treatment.

The majority of HPHT-treated
rough diamonds have severely burned,
etched, and pitted surfaces. This is the
first time we have seen an almost eye-
clean yellow rough post-HPHT treat-
ment. With new technologies available
to diamond merchants, HPHT pro-
cessing techniques are becoming more

LA NOTES
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Figure 3. The yellow rough’s UV-Vis-NIR spectrum, showing H2 (986
nm), H3 (503 nm), and H4 (496 nm) peaks, indicates HPHT treatment.

sophisticated, allowing for the reten-
tion of carat weight during the cutting
process. This case serves as a clear re-

minder that buying rough does not as-
sure a lack of treatment.
Sally Chan

Figure 4. Mid-IR spectroscopy revealed an absorption peak at 1344 cm™,
indicating the presence of isolated nitrogen. This occurrence and corre-
sponding peak are characteristic of HPHT processing.

MID-IR SPECTRUM

1170

ABSORPTION COEFFICIENT (cm™)

1500 1400 1300 1200 1100 1000
WAVENUMBER (cm™™)
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Figure 5. Left: When table-down, the stone is mainly colorless, showing
some partially green overgrowth. Right: Face-up, the faceted stone dis-
plays an even and attractive dark green emerald color.

Color-Zoned EMERALD
Cutting style and orientation are im-
portant considerations when cutting
natural crystals with strong color zon-
ing. Careful placement of these zones
can distribute color by reflection, cre-
ating a uniformly colored finished
stone when viewed face-up.
Recently, the Carlsbad laboratory
received a 33.73 ct green octagonal
step cut showing strong color zoning
(figure 5). The gem cutter skillfully
placed a thin green color zone in this
emerald along the pavilion facets so
that the stone would appear uni-
formly green when in a face-up posi-
tion. Standard gemological testing
revealed a refractive index (RI) of
1.571-1.578 and a specific gravity
(SG) of 2.72. Chromium-related fea-

Figure 6. When viewed from the
side, irregular green color zoning
is observed along with minute
jagged fluid inclusions. Field of
view 14.52 mm.
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tures were observed in the red end of
the spectrum when examined with a
handheld spectroscope. All of these
properties were consistent with
emerald. During microscopic exami-
nation, minute jagged fluid inclu-
sions and growth tubes were
observed, proving the stone was of
natural origin (figure 6).
Interestingly, the stone showed a
strong green color zone very close to
some of the pavilion facets, as well as
hexagonal columnar-like growth and
irregular zoning (figure 7). This type of
zoning represents a late-stage influx of
chromium and vanadium into the ge-
netic environment, which were then
incorporated into the crystal lattice of
the beryl. EDXRF revealed high levels
of Cr and V in the green color zone,

Figure 7. The colorless spots indi-
cate parallel columnar growth of
white beryl overgrown by green

emerald. Field of view 19.27 mm.

Gems & GEMOLOGY

which was consistent with the ob-
served color. Although similar zoning
has been observed in emerald previ-
ously (E.J. Giibelin and J.I. Koivula,
Photoatlas of Inclusions in Gem-
stones, Volume 3, Opinio Verlag,
Basel, Switzerland, 2008, pp. 433-434),
the zoning in this specimen was quite
distinct.

This emerald demonstrates the sig-
nificance of proper orientation and cut-
ting style in fashioning high-quality
gem materials.

Jonathan Muyal, Nathan Renfro,

and Amy Cooper

Orange Faceted EOSPHORITE

The Carlsbad laboratory recently ex-
amined a 5.85 ct transparent orange
oval mixed cut for identification serv-
ices (figure 8). Standard gemological
testing showed an RI of 1.640 to
1.667; the hydrostatic SG was 3.12.
The stone showed yellow and reddish
orange pleochroism. Fluorescence
was inert to long-wave and short-
wave UV radiation. The most distinc-
tive internal characteristic, revealed
by microscopic examination, was the
presence of multiphase inclusions
(figure 9), suggesting a formation
process with the presence of water,
such as pegmatitic and hydrothermal
processes.

Figure 8. This 5.85 ct orange
mixed cut was a rare faceted
eosphorite.

FALL 2015



Figure 9. Multi-phase primary
fluid inclusions are seen in the
eosphorite, indicating a peg-
matitic or hydrothermal forma-
tion process. Field of view 1.26

mim.

Raman spectroscopy confirmed
that the stone belongs to the children-
ite-eosphorite mineral series (figure
10), with intense peaks observed at
970 and 1011 cm™'. These peaks are

attributed to the P-O (phosphorus-
oxygen) stretching vibrations (R. L.
Frost et al., “Vibrational spectroscopic
characterization of the phosphate
mineral series eosphorite-childrenite-
(Mn, Fe]Al(PO,)(OH),{(H,0),” Vibrational
Spectroscopy, 2013, Vol. 67, pp. 14-21).
This mineral series has a stoichiomet-
ric formula (Mn,Fe|Al(PO,)(OH),-(H,0).
Visible absorption spectroscopy re-
vealed that the stone’s orange color re-
sults from the combination of Fe and
Mn (M.A. Hoyos et al., “New struc-
tural and spectroscopic data for
eosphorite,” Mineralogical Magazine,
1993, Vol. 57, pp. 329-336).
Energy-dispersive X-ray fluores-
cence (EDXRF) analysis revealed a
composition of 25.10 wt.% Al O,
31.74 wt.% P,0,, 15.46 wt.% MnO,
11.47 wt.% FeO,, 0.49 wt.% MgO,
0.25 wt.% CaO, and 15.50 wt.% H,O
(water weight percent is assumed from

Figure 10. Raman analysis of the eosphorite in the 2000-200 cm™ range
showed a typical spectrum of phosphate oxyanions. The 970 and 1011
cm™ peaks are assigned to the P-O stretching vibration, while the 1038
and 1055 cm™ peaks are attributed to the PO > stretching vibration. The
405, 478, 561, 595, and 618 cm™ peaks are associated with the PO, and
H,PO, bending modes.
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references). The stone contains 55.3
mol.% eosphorite and 40.5 mol.%
childrenite. The calculated formula is
(Mno.z:sFeosscaomMgo.os)(Al)1.09(P0.9904)(OH)2'
0.91(H,0), which indicates an inter-
mediate member of the childrenite-
eosphorite series with predominance of
the Mn phase. As a result, the stone
should be classified as eosphorite.

Eosphorite is the manganese-rich
end member of the childrenite-
eosphorite series, formed worldwide
in pegmatites (T.]. Campbell and W. L.
Roberts, “Phosphate minerals from
the Tip Top mine, Black Hills, South
Dakota,” Mineralogical Record, 1986,
Vol. 17, pp. 237-254) or by hydrother-
mal phosphatization of metasedi-
ments and associated with the
intrusion of granites (R. S. W. Braith-
waite and B. V. Cooper, “Childrenite
in South-West England,” Mineralogi-
cal Magazine, 1982, Vol. 46, pp. 119—
126). This was the first faceted
eosphorite examined by GIA’s Carls-
bad laboratory.

Ziyin Sun, Nathan Renfro, and
Amy Cooper

Large Faceted HIBONITE

The Carlsbad laboratory recently ex-
amined an unusually large 134.43 ct
opaque, very dark brown faceted hi-
bonite (figure 11). Standard gemologi-
cal testing gave spot RI values of 1.79
to 1.81 and a hydrostatic SG of 3.81.
Hibonite, which crystallizes in the
hexagonal system, has published RI
values of 1.790 to 1.807, but we were
unable to observe birefringence, prob-
ably due to its opacity and these val-
ues’ proximity to the limits of the
refractometer. The stone showed a
high luster and was inert to LW and
SWUV. Testing with a Geiger counter
showed it was slightly radioactive. All
of these features are consistent with
hibonite, yet more advanced testing
was needed for a positive identifica-
tion of this unusual material.

Raman spectroscopy gave a spec-
trum consistent with hibonite. Laser
ablation-inductively coupled plasma-
mass spectrometry (LA-ICP-MS)
analysis revealed large amounts of
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Figure 11. This 134.43 ct faceted
hibonite is the largest examined
by GIA to date.

Mg, Ca, Al, Ti, and Fe; small amounts
of Na, Si, Sr, La, and Ce; and traces of
numerous other elements, including
the radioactive elements thorium
(62.62-122.60 ppma) and uranium
(0.12-0.56 ppma). The presence of
these elements caused the mineral to
react to the Geiger counter. The tho-
rium and REE content is consistent
with samples from Madagascar
(M.A.E. Rakotondrazafy et al., “Mode
of formation of hibonite (CaAl,O,)
within the U-Th skarns from the
granulites of S-E Madagascar,” Con-
tributions to Mineralogy and Petrol-
ogy, Vol. 123, No. 2, 1996, pp
190-201).

Microscopic examination revealed
one deep green mineral inclusion
breaking the surface of the table. Its
Raman spectrum was consistent with
spinel, a known associated mineral of
hibonite. LA-ICP-MS analysis showed
it was an iron-rich spinel within the
hercynite(FeAl,O,)-spinel (MgAlLO,)
series, with almost one-third of the
magnesium substituted by iron. Al-
though difficult to see internally, other
whitish mineral inclusions were visi-
ble, as well as an extensive fracture and
cleavage network.

Orangy brown, transparent, and
well-formed hexagonal crystals of
gem-quality hibonite have been re-
ported from Myanmar (T. Hain-
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schwang et al., “Hibonite: A new gem
mineral,” Summer 2010 Ge&)G, pp.
135-138; Summer 2012 Lab Notes, p.
136). Although not gem quality, the
stone’s size makes it a rare collector’s
mineral as well as the largest hibonite
GIA has identified to date.

Claire Ito and Ziyin Sun

Dyed and Natural Green JADEITE
The most coveted jadeite stones pos-
sess a deep rich green color. Lower-
quality jadeite specimens are often
treated with acid bleaching, polymer
impregnation, and dyes to obtain this
sought-after hue (E. Fritsch et al,,
“Identification of bleached and poly-
mer-impregnated jadeite,” Fall 1992
Ge)G, pp. 176-187). It is quite un-
usual to see stones with even a small
amount of natural green color further
altered with dyes. When this does
happen, the natural properties of the
untreated area can make it especially
challenging to properly identify the
stone as dyed.

Recently, the Carlsbad laboratory
examined a carved jadeite specimen
(figure 12). Standard gemological test-
ing and Raman spectroscopy con-
firmed that the specimen was jadeite;
infrared spectroscopy indicated the
specimen had been polymer impreg-
nated. Observation with a desktop
spectroscope revealed lines at 630 and
655 nm, which are associated with
chromium impurities in naturally

colored green jadeite. Observation
under long-wave UV light revealed
strong green-yellow fluorescence
from most green areas of the stone,
but not from the area where Cr lines
were seen in the spectroscope. The
colorless portions of the stone were
also inert to UV light. Strong fluores-
cence in jadeite is often indicative of
either polymer impregnation or a dye
treatment; however, fluorescence
from polymers would be evenly dis-
tributed throughout the stone due to
the nature of impregnation. The fact
that this stone only fluoresced from
the green areas was strong evidence of
dyeing rather than impregnation.

Microscopic observation (figure
13) revealed concentrations of green
color in the boundary gaps in between
grains, typical of dyed jadeite. The
green area without fluorescence pos-
sessed a smoother, more consistent
green color, which is customary for
natural jadeite. Absorption spec-
troscopy in the UV, visible, and near-
IR range confirmed that the natural
area contained an absorption band
from 530 to 740 nm, punctuated by
natural chromium peaks at 691 and
655 nm (figure 14). The dyed green
areas contained a double band around
627 and 665 nm, which is typical of
dyed green jadeite.

The proper treatment identifica-
tion of jadeite is essential to the con-
sumer’s confidence in this stone.
Testing only a portion of this material
might convince an observer that no

Figure 12. Left: In natural light, the green band in the lower right section of
the jadeite specimen is caused by natural chromium, while the other green
spots are the result of a dye treatment. Right: Long-wave UV light shows a
strong fluorescence from the dyed areas, with little to no fluorescence from
the natural green area.

Gems & GEMOLOGY
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Figure 13. Left: A close-up of the natural green area shows a smooth, dif-
fused color texture. Field of view 7.19 mm. Right: A close-up of a dyed
area shows color concentrations in the thin gaps between the crystal

grains of jadeite. Field of view 3.57 mm.

dye had been applied. One must al-
ways expect the unexpected when at-
tempting to determine treatments in
any gemstone.

Dylan Hand

Coated KORNERUPINE Beads
Three dark brown faceted beads with
an unusual metallic luster were re-

cently submitted to the Carlsbad lab-
oratory for identification service (fig-
ure 15). The three beads ranged from
0.95 ct to 1.38 ct. Standard gemologi-
cal properties revealed an RI of ap-
proximately 1.668-1.680, consistent
with kornerupine. The hydrostatic
SG ranged from 3.01 to 3.19. This is
slightly lower than expected for ko-
rnerupine, but can be explained by air

Figure 14. UV-Vis-NIR spectra of the jadeite in the 250-850 nm range
showed chromium lines at 655 and 691 nm in the natural green area and
double broad bands around 627 and 665 nm in the dyed green area.
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Figure 15. These three korner-
upine beads (0.95-1.38 ct) were
found to have a metallic coating.

trapped in the drill holes. Raman
spectroscopy confirmed that the
stones were kornerupine.

All three beads exhibited a high
metallic luster with silver and bronze
coloration, which is not typical for
kornerupine. Under microscopic ex-
amination with reflected lighting, the
surfaces showed spotty luster, consis-
tent with a surface coating (figure 16).
Further evidence of coating was visi-
ble along the facet junctions, where
the coating was worn away.

EDXRF chemical analysis detected
large amounts of Mg, Al, and Si, con-
sistent with kornerupine. EDXRF also
revealed the presence of copper. The
authors could not find documentation

Figure 16. Diffused reflected light
exposed spotty luster on the sur-
face of one of the tested stones,
indicating the presence of a coat-
ing. Field of view 2.17 mm.

FALL 2015 317


https://0.95�1.38

of naturally occurring copper in ko-
rnerupine, so this element may have
been used to create the metallic coat-
ing. This is the first time the GIA lab-
oratory has seen coated kornerupine.

Amy Neurauter and
Heidi Breitzmann

Assembled Cultured Blister PEARL
with an Unusual Component
GIA’s Bangkok laboratory recently ex-
amined a blue-violet assembled cul-
tured blister pearl (mabe) weighing
2.44 ct and measuring 10.23 x 5.86
mm (figure 17). The specimen had the
appearance of a typical mabe pear], ex-
hibiting a boundary line between the
nacre face and shell base. 2D microra-
diography showed a component with
an unusual fluted shape, with radio-
translucency similar to that of the
CaCO, nacre and the shell (figure 18).
GIA has examined the character-
istics of mabe pearls used in com-
mercial jewelry over the years (see
Lab Notes: Summer 1981, pp. 104—
105; Summer 1991, pp. 111-112;
Fall 1991, p. 177; Summer 1992, pp.
126-127; Fall 1992, pp. 195-196; Fall
1996, p. 210), but none of these
notes mentioned this unusual com-
ponent. In Bangkok, this feature has

Figure 17. This blue-violet assem-
bled cultured blister pearl (mabe)
weighed 2.44 carats and meas-
ured 10.23 x 5.86 mm.
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Figure 18. A microradiograph of
the intact assembled cultured
blister pearl prior to sawing re-
vealed an internal component.
The radio-translucency of the ob-
ject, the nacre, and the shell base
are similar.

been seen five times in mabe pearls
submitted for testing since 2010;
questions about its identity and pur-
pose have been raised since the first
observation.

Out of curiosity, one client de-
cided to cut their sample in half in
order to examine the interior in more
detail (figure 19, left). The two halves
consisted of a thin nacre dome top,
which was coated with a dark layer on
the inner surface; an artificial
resinous material; and the white
fluted object bordering the shell base.
The fluted object was translucent, and
a clear spiderweb structure was visi-
ble at 10x magnification. When ex-

posed to standard short-wave UV ra-
diation (254 nm) and examined in the
DiamondView, this object showed a
moderate white blue reaction that fol-
lowed the spiderweb pattern (figure
19, right).

Further investigation with Raman
spectroscopy using a 488 nm laser re-
vealed a calcite spectrum with peaks
at 159, 285, 716, 1088, and 1750 cm,
similar to white coral (Corallium se-
cundum). A small peak related to
carotenoid pigments was present at
1020 cm™ (e.g., J. Urmos et al., “Char-
acterization of some biogenic carbon-
ates with Raman spectroscopy,”
American Mineralogist, Vol. 76, 1991,
pp. 641-646).

Based on the spiderweb structure,
radio-translucency, calcite spectrum,
and general appearance, the object ap-
peared to be a biogenic carbonate.
White coral was the first material con-
sidered. Further research revealed ac-
counts of sea urchin sections used in
some assembled cultured blister pearls
from Bali, Indonesia, in “Kuta” pearls
(E. Strack, Pearls, Ruhle-Diebener-
Verlag, Stuttgart, Germany, 2006, p.
605). Regardless of identity, the reason
for including this material within
some mabe pearls remains uncertain.
It does not appear related to either the
formation of the mabe pearl compo-
nent or its weight and stability.

Artitaya HomKkrajae

Figure 19. Left: The cross-section revealed the white fluted object with a
spiderweb structure bordering the shell base. Right: DiamondView im-
aging showed a moderate white blue reaction following the spiderweb

pattern.

Gems & GEMOLOGY
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Figure 20. Three unique abalone pearls are shown alongside a typical 12 mm golden South Sea bead-

cultured pearl for comparison.

Three Unique Large Natural Pearls
from Haliotis (Abalone) Species
Natural abalone pearls are produced
by many species of the Haliotis genus,
which are ear-shaped saltwater uni-
valve gastropods. They may form in
many different sizes and shapes,
though they are commonly encoun-
tered in baroque shapes, often taking
the form of elongated “horns” and
“teeth.” The pearls are also notable
for their high luster and attractive
multicolored appearance, which is
usually dominated by blue, green, or

yellowish green bodycolors. GIA has
reported on many Haliotis pearls in
previous Lab Notes over the years
(Fall 1984, p. 169; Spring 1996, pp. 47—
49; Fall 2004, pp. 259-260; Spring
1993, p. 51).

Three large and unique abalone
pearls from a client’s collection were
recently submitted to the New York
laboratory (figure 20). Each piece was
remarkable in its own right. A button-
shaped pearl, measuring approxi-
mately 26 x 24 mm with impressive
vivid “peacock” blue and green hues,
was set in a yellow metal brooch. The

second piece, seen in figure 20 on the
far right, was a loose abalone pearl
weighing 66.83 ct and measuring ap-
proximately 42 x 26 x 19 mm with a
striking resemblance to a fish’s head.
The eye, mouth, and gill features were
clearly outlined in the specimen,
which possessed a smooth surface and
subtle array of iridescent greenish yel-
low colors. The third piece, weighing
113.58 ct and measuring approxi-
mately 62 x 29 x 16 mm, was also
loose and resembled the head of a
snake. It exhibited strong iridescence
with mottled patches of various colors

Figure 21. All three specimens from figure 20 showed concentric and void-related internal structures typical of

abalone pearls.

LA NOTES
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Figure 22. This photomicrograph
shows the patches of color and
botryoidal-like subsurface struc-
ture characteristic of abalone
pearls. Field of view 3.9 mm.

similar to the pattern observed on the
scaly skin of snakes.

Microradiography revealed charac-
teristic Haliotis-related voids with
concentric growth structures in all
three pearls (figure 21). Two of the
pearls also revealed an iodine-rich
composition, which GIA has noted is
a fairly consistent property of abalone
pearls. Such internal structures, along
with their distinctive multicolored
orient, bubble-like (botryoidal) subsur-
face structure (figure 22), interesting
chemical composition, and chalky
greenish yellow fluorescence under
long-wave UV are all characteristic of
abalone pearls.

The various shapes are determined

Figure 23. These intensely colored CVD synthetic diamonds, weighing
0.64 ct (left) and 0.43 ct (right), are color graded as Fancy Deep green-blue
and Fancy Deep greenish blue, respectively.

by where the pearls are formed within
the body of the mollusk, and often
mirror the form of the gonad (E.
Strack, Pearls, Ruhle-Diebener-Verlag
GmbH & Co. KG, Stuttgart, 2006). Ex-
amining all three specimens at the
same time allowed us to see a range of
colors and shapes possible in abalone
pearls. We look forward to encounter-
ing more of these unusual pearls.

Joyce Wing Yan Ho and
Surjit Dillon Wong

Irradiated Green-Blue

CVD SYNTHETIC DIAMONDS
As-grown CVD synthetic diamonds
are routinely treated in order to create

attractive colors. Irradiated CVD syn-
thetic diamonds without a multi-step
treatment process are rarely seen in
the lab, though an irradiated Fancy
Deep gray-blue CVD synthetic has
been reported (Fall 2014 Lab Notes, pp.
240-241). The New York lab recently
examined two such examples: a 0.64 ct
Fancy Deep green-blue and a 0.43 ct
Fancy Deep greenish blue specimen
(figure 23).

Dark inclusions, faint color bands,
and chips on the girdle were ob-
served in both specimens under the
microscope. Tatami-like strain was
also seen in both diamonds under
cross-polarized light. DiamondView
images revealed parallel green linear

Figure 24. DiamondView images reveal linear striations in the pavilions of the 0.64 ct (Ieft) and 0.43 ct (middle)
specimens. A face-up image of the 0.43 ct synthetic shows a yellowish green zone of growth interruption (right).
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Figure 25. Absorption spectra of the two green-blue CVD synthetics at
liquid nitrogen temperature revealed radiation-related peaks. The peaks
at 666.5 and 735.8 (both neutral self-interstitial defects) indicate that
these samples were annealed at lower temperatures or irradiated without
annealing. The Si-V center defect (737.0 nm center) can also be observed
at the 736.5-736.9 nm doublet. Many unknown absorption bands (unla-

beled in this spectra) are also detected.

striations in the pavilions (figure 24).
Face-up DiamondView images also
showed yellowish green zones, which
were formed by growth interruptions
(again, see figure 24). Both stones were
pure type Ila diamonds with no other
defects in the IR spectra. High-reso-
lution UV-Vis-NIR absorption spec-
tra detected Si-V center defects at
the 736.5-736.9 doublet (737 nm
center, (V-Si-V)); the spectra also re-
vealed radiation-related peaks at 393.5,
464.3, 469.9, 594.2, 666.5, 735.8, and
741.2 nm (figure 25). The 393.5 band
is from the ND1 center, a negatively
charged vacancy (V7). An intrinsic ra-
diation center (TR12) was detected
at 469.9 nm. The TR13 center at the
464.3 peak is a local vibrational mode
associated with the TR12 center, and
the 594.2 band (595 nm center) is a
typical radiation-induced center. The
666.5 peak is attributed to a neutral
self-interstitial (I°) defect. The 735.8
band, also caused by the I° defect, is
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related to the 666.5 band. Strong ab-
sorption from the GR1 center, which
contains neutral vacancies (V°), was
detected at 741.2 nm. All these radi-
ation-related peaks can be destroyed
by HPHT treatment, while peaks at
666.5 and 735.8 nm can be annealed
out at temperatures ranging from 420°
to 540°C (see A.T. Collins, “Spec-
troscopy of defects and transition
metals in diamond,” Diamond and
Related Materials, Vol. 9, Nos. 3-6,
2000, pp. 417-423). The presence of
these peaks indicates that these CVD
synthetics were either annealed at
lower temperatures (<420° to 540°C)
or irradiated without annealing.
Although microscopic features
such as strain pattern can be helpful in
the identification of CVD synthetics,
they are not conclusive. Diamond-
View imaging is very useful for this
purpose due to its ability to detect lin-
ear striations. As CVD growth tech-
niques continue to improve, we
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anticipate that intensely colored, high-
quality CVD synthetic diamonds will
become more prevalent in the trade.
Kyaw Soe Moe, Ulrika D’Haenens-
Johansson, and Wuyi Wang

Polished Freeform TOPAZ

Imitating Diamond Rough

Topaz is one of many near-colorless
diamond simulant materials that
may be faceted to bear a closer re-
semblance to diamond. Although
most diamond simulants in the mar-
ketplace are faceted, every now and
then, one comes across what appears
to be a near-colorless octahedron di-
amond rough (see Lab Notes: Fall
1996, p. 205; Fall 1997, pp. 217-218;
Fall 2007, p. 250; Fall 2009, pp. 230—
231). A near-colorless 13.70 ct stone
(figure 26) was recently submitted to
the New York laboratory as a rough
diamond from an alluvial source. At
first glance, even with a well-trained
eye, this stone could easily be
misidentified. It bore a striking re-
semblance to diamond rough, with a
“well-formed” octahedral shape and
trigon-like formations on the surface

Figure 26. The 13.70 ct topaz
under daylight-equivalent light.
Note the triangular features on
each of the octahedral faces.

FALL 2015 321



IR ABSORPTION SPECTRUM

ABSORPTION COEFFICIENT (cm™)

T T T
7000 6000 5000

T T T T
4000 3000 2000 1000

WAVENUMBER (cm™)

Figure 27. Many absorption peaks related to the hydroxide ion in the crys-
tal structure of topaz are detected in this infrared absorption spectrum, in-
cluding those at 4802 and 3650 cm™'. These have never been documented

in any diamond absorption spectrum.

of each of the faces. To further com-
plicate the identification of this
stone, topaz and diamond have the
same heft due to overlapping specific
gravities: 3.52 (+/-0.10) for diamond,

3.53 (+/-0.04) for topaz. The material
was doubly refractive, with a spot RI
reading of 1.61, properties consistent
with topaz. Final confirmation came
from Fourier-transform infrared

(FTIR) spectroscopy, which revealed
the distinctive topaz absorption spec-
trum shown in figure 27, with peaks
at 4802 and 3650 cm™! (K. Shinoda
and N. Aikawa, “IR active orienta-
tion of OH bending mode in topaz,”
Physics and Chemistry of Minerals,
Vol. 24, No. 8, 1997, pp. 551-554).

Although topaz can be easily
shaped and polished into an octahedral
shape, the trigon-like figures observed
on the surface require an additional
fabrication step and are not typically
seen in octahedral-shaped simulants.
Intentional material processing steps
to mask a stone’s identity remind
gemologists of the caution and care
that need to be taken when dealing
with gemstone identification—even
when the identity of the material ini-
tially seems obvious.

Akhil Sehgal and Riccardo Befi
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