
Adornment (Toison d’Or de la Parure de Couleur) in
1749, but was stolen in 1792 during the French
Revolution. Twenty years later, a 45.52 ct blue dia-
mond appeared for sale in London and eventually
became part of the collection of Henry Philip Hope.
Recent computer modeling studies have established
that the Hope diamond was cut from the French
Blue, presumably to disguise its identity after the
theft (Attaway, 2005; Farges et al., 2009; Sucher et
al., 2010). For a thorough look at the history of the
Hope diamond, see Patch (1976), Morel (1988), and
Kurin (2006), along with the references cited above. 

The first reliable record of the Wittelsbach Blue
diamond dates to 1673 in Vienna, when it was list-
ed as part of the estate of Empress Margarita Teresa
of Austria. As with the Hope diamond, its exact
source in India is unknown, though the Kollur mine
has been mentioned (e.g., Balfour, 2009). The stone
passed from the Hapsburg court to the Bavarian
Wittelsbach family in 1722 as part of a dowry, and it
remained in the Bavarian crown jewels until the
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Two historic blue diamonds, the Hope and the Wittelsbach-Graff, appeared together for the first
time at the Smithsonian Institution in 2010. Both diamonds were apparently purchased in India in
the 17th century and later belonged to European royalty. In addition to the parallels in their histo-
ries, their comparable color and bright, long-lasting orange-red phosphorescence have led to
speculation that these two diamonds might have come from the same piece of rough. Although
the diamonds are similar spectroscopically, their dislocation patterns observed with the
DiamondView differ in scale and texture, and they do not show the same internal strain features.
The results indicate that the two diamonds did not originate from the same crystal, though they
likely experienced similar geologic histories. 
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he earliest records of the famous Hope and
Wittelsbach-Graff diamonds (figure 1) show
them in the possession of prominent

European royal families in the mid-17th century.
They were undoubtedly mined in India, the world’s
only commercial source of diamonds at that time. 

The original ancestor of the Hope diamond was
an approximately 115 ct stone (the Tavernier Blue)
that Jean-Baptiste Tavernier sold to Louis XIV of
France in 1668. Tavernier purchased the diamond in
India, possibly at the Kollur mine, but its exact
source is not known. Louis XIV had Tavernier’s
stone recut into the ~69 ct diamond called the
Diamant Bleu de la Couronne (Blue Diamond of the
Crown), later known as the French Blue. The dia-
mond was set into the Golden Fleece of the Colored

T



creation of the German republic after World War I.
To support the former Bavarian royal family, the
Wittelsbach diamond was put up for auction in
1931 with other royal jewels. When the bidding was
too low, it went back to a government safe for the
next 20 years until it was secretly sold. It briefly
reappeared, anonymously, during the 1958 World
Exhibition in Brussels. 

In 1962, the Wittelsbach Blue was recognized by
a Belgian diamond dealer who had been asked to
recut it; he refused and bought the stone instead.
The gem was then sold to a private owner and
remained out of the public eye until a Christie’s
auction on December 10, 2008. London jeweler
Laurence Graff purchased the 35.56 ct stone for just
over $24.3 million. Graff decided to have the dia-
mond recut to remove numerous chips around the
girdle, enhance its color grade (from Fancy Deep
grayish blue to Fancy Deep blue), and reduce the
size of its large culet, while attempting to preserve
the original shape. The renamed Wittelsbach-Graff
diamond now weighs 31.06 ct. The reader is referred
to Dröschel et al. (2008) for a comprehensive review
of the Wittelsbach’s history.

The Wittelsbach-Graff diamond was placed on
public display near the Hope diamond at the
Smithsonian Institution’s National Museum of
Natural History from January 28 to September 1,
2010. This marked the first time the two great blue
diamonds were brought together. Because of the rar-
ity of large blue diamonds and the historical paral-
lels between the Hope and the Wittelsbach Blue,
there has been considerable speculation over the
years as to whether they might have been cut from
the same piece of rough or from stones that were

once part of the same parent crystal (e.g., Balfour,
2009). This speculation is supported by the fact that
the Wittelsbach-Graff, like the Hope, exhibits a rare
long-lasting orange-red phosphorescence. The exhi-
bition of the two diamonds at the Smithsonian
Institution provided an unprecedented opportunity
to conduct a side-by-side study. In addition to
addressing the question of a common pedigree, this
was a rare occasion to gain additional insight into
natural blue diamonds by studying two of the
largest and finest examples known. All the experi-
ments were conducted during a single night, just
before the Wittelsbach-Graff was mounted into its
bracket to go on exhibition and while the Hope was
unmounted from its necklace. 

MATERIALS AND METHODS
Both diamonds were graded by GIA prior to this
study. The 31.06 ct Wittelsbach-Graff is a Fancy
Deep blue, internally flawless, cushion modified
brilliant cut. The 45.52 ct Hope is a Fancy Deep
grayish blue, very slightly included (VS1), antique
cushion cut (Crowningshield, 1989). Both stones
have relatively large culets (though the Wittelsbach-
Graff’s culet is significantly larger; again, see figure
1), which enabled us to perform spectroscopy
through the parallel table and culet facets. 

As our testing had to be conducted in a vault at
the National Museum of Natural History for securi-
ty reasons, portable equipment was necessary.
Infrared (IR) spectra were acquired using a Thermo
iS10 Fourier-transform infrared (FTIR) spectrometer
(2 cm−1 resolution). Mirrors were used as beam con-
densers (figure 2), enabling us to focus the beam
through the table and culet of each stone. No purge
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Figure 1. In late January
2010, the 31.06 ct
Wittelsbach-Graff 
diamond (left) joined the
45.52 ct Hope diamond
(right) for a seven-month
display at the Smithsonian
Institution’s National
Museum of Natural
History. Photo by Chip
Clark. 



system was used during data collection. 
UV fluorescence was tested with a Super Bright

long- and short-wave UV lamp (365 and 254 nm,
respectively).

Phosphorescence spectra were collected using
the portable spectrometer described previously by
Eaton-Magaña et al. (2008). The stones were excited
with an Ocean Optics DH-2000 deuterium UV
lamp (which emits in the 215–400 nm range), and
the signal was acquired with an Ocean Optics
charge-coupled device (CCD) spectrometer (USB
2000) through a fiber-optic bundle. In this bundle,
the UV radiation was transferred through six optical
fibers (600 μm diameter each); a seventh fiber in the
core of the bundle collected the emitted light from
the diamond and delivered it to the entrance aper-

ture of the CCD spectrometer. The tip of the fiber-
optic bundle was placed in contact with the dia-
mond’s surface, which made it possible to illumi-
nate and measure approximately equivalent vol-
umes for each sample. The phosphorescence spectra
were collected after 20 seconds of UV exposure.
During decay, the spectra were integrated and
recorded at intervals of 0.5, 1, and 2 seconds. 

Luminescence imaging under ultra-short-wave
UV radiation (~225 nm) was performed with a
Diamond Trading Company DiamondView instru-
ment (Welbourn et al., 1996). High-intensity short-
wave UV close to the diamond absorption edge was
used to excite the fluorescence and phosphores-
cence so that only the outermost layer of the dia-
mond was excited, yielding sharp and clear fluores-
cence images. Birefringence resulting from internal
strain was examined in transmitted light between
crossed polarizers through a Nikon SMZ1500
microscope. 

Attempts were made to acquire UV-visible spec-
tra with a portable spectrometer, but the equipment
was not configured for such large stones, so the
measurements are not reported here.

RESULTS AND DISCUSSION
Results for both diamonds are summarized in table
1. Based on previous color grading of the two dia-
monds, we expected their appearances to be quite
similar when observed side by side. Diamonds grad-
ed by GIA as Fancy Deep are medium to dark in
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Figure 2. The portable FTIR equipment was mounted with a mirror beam condenser. The photo on the left
shows the general apparatus, in which the Hope diamond is set. On the right, the mirrors focus the beam
through the table and culet of the Wittelsbach-Graff. Photos by J. Post (left) and Chip Clark (right).

NEED TO KNOW

• The Wittelsbach-Graff and the Hope, two of the 
world’s most famous blue diamonds, share simi-
larities in history, color, and phosphorescence.

• Slight differences in phosphorescence and dis-
tinct differences in luminescence emission and 
internal strain patterns demonstrate that the dia-
monds did not originate from the same crystal.

• The two diamonds’ overall resemblance and 
common origin (India) suggest that they formed 
in similar geologic settings.



 TABLE 1. Summary of the main characteristics of the Hope and Wittelsbach-Graff diamonds.

Characteristic Hope Wittelsbach-Graff

GIA color grade Fancy Deep grayish blue Fancy Deep blue
Weight 45.52 ct 31.06 ct
Dimensions 25.60 × 21.78 × 12.00 mm 23.23 × 19.65 × 8.17 mm

FTIR spectroscopy
Diamond type IIb IIb
Boron (uncompensated) 0.36 ± 0.06 ppm 0.19 ± 0.03 ppm

UV fluorescence None None
Phosphorescence

Observed (from short-wave UV) Intense orange-red, ~1 minute Intense orange-red, ~1 minute
I0 500 nm / I0 660 nma (avg.) ~0.104 ~0.093
τ660 nm

a (avg.) ~9 seconds ~14 seconds

DiamondView imaging Moderate-to-strong blue luminescence, Moderate-to-strong blue luminescence, 
mosaic patterns <100 μm mosaic patterns >200 μm

Internal strain patterns Coarse banded internal strain pattern, “Tatami” pattern visible in all directions, with gray
predominantly in a single direction, with blue, and blue interference colors.
orange, and red interference colors.

a Abbreviations: I0 = initial intensity, τ = half-life.

tone (the lightness to darkness of the color) and mod-
erate to strong in saturation (the strength or purity of
the color; King et al., 1998). The Hope’s grayish blue
color, compared to the blue of the Wittelsbach-Graff,
led us to expect a very slightly less saturated and
more “steely” appearance, which we did observe.
Many factors influence a diamond’s color appear-
ance, including size, shape, and proportions. Even

with the similar bodycolor, the different proportions
and cutting styles of these two stones would lead us
to expect different face-up color appearances. The
difference was subtle under standard color grading
conditions, but more pronounced in less-controlled
lighting and viewing environments. 

FTIR spectroscopy confirmed that both diamonds
were type IIb (figure 3); that is, their substitutional
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FTIR ABSORPTION SPECTRA

2456

1290

1332

2930

4090

5000

5365A
B

SO
R

PT
IO

N
 C

O
EF

FI
C

IE
N

T 
(c

m
-1

)

WAVENUMBER (cm-1)

  1000  2000  3000 4000 5000  6000

0

1

2

3

4

6

7

5

10

11

9

8

2802

Hope

Wittelsbach-Graff

Figure 3. The FTIR 
spectra of the Hope and
Wittelsbach-Graff dia-
monds confirmed that
they were type IIb.
Because the stones are
thick (12.00 and 8.17
mm, respectively), they
fully absorb in the two-
and three-phonon
regions (especially the
Hope diamond, from
3700 to 1800 cm−1). All
but one of the labeled
peaks correspond to
boron; the 1332 cm−1

feature is the Raman
line (activated by the
boron impurities). 
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boron concentration exceeds the substitutional
nitrogen concentration, if any (Breeding and Shigley,
2009). Due to the long path of the IR beam from the
culet facet through the table (12.00 mm for the Hope
and 8.17 mm for the Wittelsbach-Graff), both spectra
showed complete absorption in the main boron
region, which was more pronounced in the thicker
Hope. The boron peaks were positioned at 5365,
5000, 4090, 2930, 2802, 2456, and 1290 cm−1. The
area of the peak at 2802 cm−1 is typically used to
calculate the concentration of noncompensated
boron (Collins and Williams, 1971; Fisher et al.,
2009), but this peak was saturated for both dia-
monds. However, it was recently shown that it is
also possible to estimate the uncompensated boron
concentration from the absorption coefficient of the
one-phonon peak at 1290 cm−1 (Collins, 2010).
Using the procedure and the calibration given by
Collins (2010) yielded boron concentrations of 0.36
± 0.06 ppm (atomic) for the Hope and 0.19 ± 0.03
ppm for the Wittelsbach-Graff. For comparison, the
uncompensated boron concentrations in natural
blue diamonds studied by Collins and Williams
(1971) ranged from 0.19 to 0.44 ppm. Thus, the
boron concentrations in the Hope and Wittelsbach-
Graff are characteristic of other natural type IIb dia-
monds, and most likely their intense blue color
results primarily from their large size rather than an
abnormally high boron concentration. 

Both diamonds were inert to long- and short-
wave UV radiation. As indicated above, after expo-
sure to short-wave UV both diamonds exhibited
intense orange-red phosphorescence, which was vis-
ible to the unaided eye in a dark room for approxi-
mately one minute (figure 4). The Wittelsbach-
Graff’s phosphorescence was a bit more intense,

lasted slightly longer, and was perhaps more orange.
To better quantify these observations, phosphores-
cence spectra were acquired from several areas of
the diamonds. Both diamonds showed the two
bands previously observed by Eaton-Magaña et al.
(2008) in natural type IIb blue diamonds (figure 5),
centered at 500 nm (blue) and 660 nm (orange-red). 

The study by Eaton-Magaña et al. (2008) of more
than 70 natural blue diamonds revealed that their
phosphorescence spectra typically display a relative-
ly strong blue emission with a relatively weak red
emission (figure 6). The Wittelsbach-Graff and the
Hope, however, are among the minority of blue dia-
monds that have intense 660 nm and weak 500 nm
emissions. In these stones, the 500 nm band decays
in the first few seconds after UV excitation is
stopped, whereas the red luminescence persists for a
minute or more. Eaton-Magaña et al. (2008) showed
that when the half-life of the 660 nm band is plotted
against the ratio of the initial intensities of the 500
and 660 nm bands, each natural blue diamond has a
specific combination of these parameters, which
might be helpful in their identification. The
Wittelsbach-Graff and Hope diamonds plot in the
bottom to bottom-right portion of this graph (again,
see figure 6) and have the longest-lasting red emis-
sions of any natural blue diamonds measured to
date.

At first glance, the phosphorescence spectra
from the Hope and Wittelsbach-Graff diamonds
(again, see figure 5) looked strikingly similar. The
initial relative intensities of the 500 and 660 bands
were nearly identical, and the relative decay times
corresponded closely. In fact, no other blue diamond
from the Eaton-Magaña et al. (2008) study exhibited
phosphorescence behavior as similar to the Hope’s

Figure 4. Both the
Wittelsbach-Graff (left)
and Hope (right) display
bright, long-lasting,
orange-red phosphores-
cence after exposure to
short-wave UV radiation.
Note, however, that the
Wittelsbach-Graff is slight-
ly brighter and more
orange. This phosphores-
cence is actually better
captured with the camera
than with the unaided eye,
and agrees with the spec-
tra shown in figure 5.
Photo by Chip Clark. 



WITTELSBACH-GRAFF AND HOPE DIAMONDS GEMS & GEMOLOGY SUMMER 2010 85

as that of the Wittelsbach-Graff. On closer examina-
tion, however, the decay time of the Wittelsbach-
Graff’s 660 nm band was slightly but reproducibly
longer than that of the Hope (again, see figure 5).

Both diamonds had a heterogeneous phosphores-
cence distribution, with initial intensity and half-
life variations depending on the probed areas (table
2). This heterogeneity was not mentioned by Eaton-
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Figure 6. This graph of
the phosphorescence
data plots the ratios of
initial intensities of the
500 and 660 nm bands
against measured half-
lives of the 660 nm
emission for the
Wittelsbach-Graff and
Hope, compared to
some natural type IIb
diamonds (from Eaton-
Magaña et al., 2008). For
y-axis values greater
than 1, the blue band
dominates, whereas the
red band dominates for 
values less than 1.
The Hope and the
Wittelsbach-Graff dia-
monds have extremely
long-lasting red phos-
phorescence. “I   0” repre-
sents initial intensity,
and “τ” the half-life. 

Figure 5. Some differences were seen in the phosphorescence spectra of the Wittelsbach-Graff and Hope
diamonds. The Hope shows a greater initial intensity, at about 625 counts compared to 545, but its red
(and even blue) phosphorescence fades sooner (85 seconds compared to 110). The abscissa spans just over
the range of visible light. Each spectrum was acquired at two-second intervals, until the phosphorescence
completely faded away. 



86 WITTELSBACH-GRAFF AND HOPE DIAMONDS GEMS & GEMOLOGY SUMMER 2010

Magaña et al. (2008), who also examined the Hope
diamond, possibly because the present study probed
more areas on the diamonds. 

In addition to the table and culet facets, spectra
were collected from some of the crown facets,
which produced the more extreme values. Curi -
ously, phosphorescence intensity was stronger in
the crown facets than in the culet and table for both
diamonds, suggesting that the angle of illumination
in large stones might affect their phosphorescence
spectra. The average decay half-life of the 660 nm
band for the Wittelsbach-Graff was ~14 seconds,
compared to ~9 seconds for the Hope. (The 500 nm
band decayed too quickly for a half-life measure-
ment to be meaningful.) The cause of the 500 and
660 nm emissions is not fully understood, but it is

generally agreed that the phosphorescence is due to
donor-acceptor pair recombination, and that the
acceptor is boron. The fact that there are two emis-
sion bands with peaks at different energies suggests
that two donor centers are involved, neither of
which has been positively identified, although
nitrogen may play a role (Watanabe et al., 1997;
Eaton-Magaña et al., 2008). 

In the ultra-short-wave UV excitation of the
DiamondView, both diamonds exhibited a moder-
ate-to-strong blue emission throughout the entire
stone. The blue emission was not homogeneous,
but formed a mosaic pattern (figure 7). This pattern
has been observed previously in type II diamonds,
and studies suggest that the cell walls of the mosaic
network consist of dislocations (e.g., Hanley et al.,
1977; Kanda et al., 2005). It is also known that the
polygonization of these dislocations occurs during
plastic deformation at high pressure and high tem-
perature in the earth’s lower crust/upper mantle
(Kanda et al., 2005). Note that the scale and texture
of the mosaic pattern was coarser in the
Wittelsbach-Graff (mainly features >200 µm) than
in the Hope (<100 µm). Doubling the imaging expo-
sure time from 2.8 to 5.6 seconds revealed superim-
posed red phosphorescence for both diamonds, con-
sistent with the phosphorescence results described
above.

Last, when examined between crossed polariz-
ers, the two diamonds exhibited dramatically differ-
ent internal strain patterns (figure 8). The
Wittelsbach-Graff displayed a typical “tatami” pat-
tern (two directions of strain lamination), with gray
and blue interference colors (figures 8A–8C) visible
in all directions through the diamond. The Hope, on
the other hand, showed a distinctly coarser banded
internal strain pattern, predominantly in a single
direction, with blue, orange, and red interference
colors (figures 8D–8F). The components of the tata-
mi patterns, oriented in the {111} planes, are due to
strain caused by plastic deformation with little or

Figure 7. In these
DiamondView images
from the culet of the
Wittelsbach-Graff (left) 
and table of the Hope
(right), the texture of the
mosaic patterns is much
finer for the Hope
(<100 µm vs. >200 µm).
Fields of view 6.1mm (left),
6.4 mm (right); exposure
time 2.8 seconds.

 TABLE 2. Phosphorescence data acquired for the Hope 
and Wittelsbach-Graff diamonds.a

Spectral I0 500 nm I0 660 nm
interval (arbitrary (arbitrary

(seconds) units)  units)   

Hope

0.5  Table-3 20.14 168.14 0.120 9.5  
1  Table-1 18.71 277.86 0.067 8.5
1 Table-2 23.71 310.14 0.076 9
1 Table-5 28.71 295.57 0.097 9
1 Culet-1 38.43 283.86 0.135 9
1 Culet-2 29.71 234.71 0.127 8
1 Crown-1 43.14 375.29 0.115 10
1 Crown-2 30.29 268.43 0.113 12.5
2 Table-4 53.86 628.71 0.086 8.5

Wittelsbach-Graff

0.5 Table-3 16.29 138.00 0.118 12
1 Table-1 25.57 245.57 0.104 12
1 Culet-1 8.29 145.14 0.057 14.5
1 Culet-2 15.86 169.14 0.094 13.5
1 Crown-1 30.71 328.57 0.093 13
1 Crown-2 21.43 253.86 0.084 18.5
2 Table-2 54.43 545.57 0.100 13  

a Abbreviations: I0 = initial intensity, τ = half-life.  

Area
probed

I0 500 nm/
I0 660 nm

τ 660 nm
(seconds)
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no subsequent annealing (e.g., Hanley et al., 1977;
Collins et al., 2000; Kanda et al., 2005).

CONCLUSION
Despite their uncanny similarities in history, color,
and phosphorescence, our study clearly shows that
the Wittelsbach-Graff and Hope diamonds did not
originate from the same crystal. Small but signifi-

cant differences were observed in their red phospho-
rescence, as the Wittelsbach-Graff’s is slightly longer
and more intense. Major differences were noticed
during the examination with crossed polarizers and
in the luminescence patterns observed with the
DiamondView. Nevertheless, their overall resem-
blance and common origin (India) suggest that both
diamonds formed under similar geologic conditions. 

A

D

B

E

C

F

Figure 8. These images of the Wittelsbach-Graff (top row) and the Hope (bottom row) were taken in
transmitted light with crossed polarizers. Both diamonds show internal strain, but with different pat-
terns. The Wittelsbach-Graff displays the typical tatami pattern when viewed in all three directions: (A)
through the culet, (B) through the longest side, and (C) through the shortest side. The Hope has strongly
banded strain, shown here: (D) through the culet, (E) through the longest side, and (F) through the short-
est side (which is perpendicular to the bands, so no strong direction of strain can be observed). A subtle
tatami pattern can also be seen in the Hope. Fields of view: (A) 7.9 mm, (B) 11.8 mm, (C) 9.9 mm, (d) 3.8
mm, (E) 9.9 mm, (F) 14.8 mm. Photomicrographs by W. Wang. 

ABOUT THE AUTHORS
Dr. Gaillou (asteriee@yahoo.fr) is a postdoctoral fellow at, and Dr. Post is
the curator of, the National Gem and Mineral Collection at the Smith -
sonian Institution’s National Museum of Natural History in Washington,
DC. Dr. Wang is director of research and development, Mr. King is chief
quality officer, and Mr. Moses is senior vice president, at the GIA
Laboratory in New York. Dr. Butler is a consultant in Huntingtown,
Maryland, retired from the Naval Research Laboratory in Washington, DC.
Dr. Collins is emeritus professor of physics at King’s College London.

ACKNOWLEDGMENTS
The authors are grateful to Dr. Sally Eaton-Magaña
of the GIA Laboratory, who provided the original
graph (figure 6) showing the phosphorescence of
the Wittelsbach-Graff and the Hope. We also thank
Drs. Christopher Welbourn and Ilene Reinitz for their
reviews, which improved the quality of this article.



REFERENCES
Attaway N. (2005) The French connection. Lapidary Journal,

Vol. 59, No. 3, pp. 24–28. 
Balfour I. (2009) Famous Diamonds. Antique Collectors’ Club,

Woodbridge, Suffolk, UK, 335 pp. 
Collins A.T. (2010) Determination of the boron concentration in

diamond using optical spectroscopy. Diamond Conference,
Uni ver sity of Warwick, July 13–16 (unpublished abstract).

Collins A.T., Williams A.W.S. (1971) The nature of the acceptor
centre in semiconducting diamond. Journal of Physics C: Solid
State Physics, Vol. 4, pp. 1789–1799. 

Collins A.T., Kanda H., Kitawaki H. (2000) Colour changes pro-
duced in natural brown diamonds by high-pressure, high-tem-
perature treatment. Diamond and Related Materials, Vol. 9,
pp. 113–122.

Crowningshield R. (1989) Grading the Hope diamond. G&G,
Vol. 25, No 2, pp. 91–94.

Dröschel R., Evers J., Ottomeyer H. (2008) The Wittelsbach Blue.
G&G, Vol. 44, No. 4, pp. 348–363.

Eaton-Magaña S., Post J.E., Heaney P.J., Freitas J., Klein P.,
Walters P., Butler J.E. (2008) Using phosphorescence as a fin-
gerprint for the Hope and other blue diamonds. Geology, Vol.
36, pp. 83–86.

Farges F., Sucher S., Horovitz H., Fourcault J.-M. (2009) The
French Blue and the Hope: New data from the discovery of a
historical lead cast. G&G, Vol. 45, No. 1, pp. 4–19.

Fisher D., Sibley S.J., Kelly C.J. (2009) Brown colour in natural
diamond and interaction between the brown related and other
colour-inducing defects. Journal of Physics: Condensed

Matter, Vol. 21, article no. 364213 [10 pp.].
Hanley P.L., Kiflawi I., Lang A.R. (1977) On topographically iden-

tifiable sources of cathodoluminescence in natural diamonds.
Philosophical Transactions of the Royal Society of London A,
Vol. 284, No. 1324, pp. 329–368.

Kanda H., Abduriyim A., Kitawaki H. (2005) Change in cathodo-
luminescence spectra and images of type II high-pressure syn-
thetic diamond produced with high pressure and temperature
treatment. Diamond and Related Materials, Vol. 14, pp.
1928–1931.

King J.M., Moses T.M., Shigley J.E., Welbourn C.M., Lawson
S.C., Cooper M. (1998) Characterizing natural-color type IIb
blue diamonds. G&G, Vol. 3, No. 4, pp. 246–268.

Kurin R. (2006) Hope Diamond: The Legendary History of a
Cursed Gem. Harper Collins, New York, 400 pp.

Morel B. (1988) The French Crown Jewels. Fonds Mercator,
Antwerp, 417 pp.

Patch S.S. (1976) Blue Mystery: The Story of the Hope Diamond.
Smithsonian Institution Press, Washington, DC. 

Sucher S.D., Attaway S.W., Attaway N.L., Post J.E. (2010)
Possible “sister” stones of the Hope diamond. G&G, Vol. 46,
No. 1, pp. 28–35.

Watanabe K., Lawson S.C., Isoya J., Kanda H., Sato Y. (1997)
Phosphorescence in high-pressure synthetic diamond.
Diamond and Related Materials, Vol. 6, pp. 99–106.

Welbourn C.M., Cooper M., Spear P.M. (1996) De Beers natural
versus synthetic diamond verification instruments. G&G,
Vol. 32, No. 3, pp. 156–169.

GEMS & GEMOLOGY requires that all 
articles undergo a peer review process in

which each manuscript is eval-
uated by at least three experts
in the field. This process is

vital to the accuracy and readability of the
published article, but it is also time consum-
ing for the reviewer. Because members of
our Editorial Review Board cannot have
expertise in every area, we sometimes call on
other experts to share their intellect and
insight. In addition to the members of our
Editorial Review Board, we extend a heartfelt
thanks to the following individuals who
reviewed manuscripts for G&G in 2009.

Mr. Akiva Caspi
Dr. Robert Coenraads
Dr. François Farges
Dr. Eloïse Gaillou
Mr. Ron Geurts
Mr. Al Gilbertson
Dr. Lee Groat
Mr. Hertz Hasenfeld
Mr. John King
Mr. John Koivula
Ms. Maggie Pedersen
Dr. Federico Pezzotta
Dr. Ilene Reinitz
Dr. Andy Shen

88 WITTELSBACH-GRAFF AND HOPE DIAMONDS GEMS & GEMOLOGY SUMMER 2010



Spring 2006
“Paraíba”-type Tourmaline from Brazil, Nigeria,

and Mozambique: Chemical Fingerprinting by 
LA-ICP-MS

Identification and Durability of Lead Glass–Filled 
Rubies

Characterization of Tortoise Shell and Its Imitations 

Summer 2006
Applications of LA-ICP-MS to Gemology 
The Cullinan Diamond Centennial
The Effects of Heat Treatment on Zircon Inclusions 

in Madagascar Sapphires 
Faceting Transparent Rhodonite from New South 

Wales, Australia 

Fall 2006—Special Issue
Proceedings of the 4th International Gemological 

Symposium and GIA Gemological Research 
Conference

Winter 2006
The Impact of Internal Whitish and Reflective 

Graining on the Clarity Grading of D-to-Z 
Diamonds at the GIA Laboratory 

Identification of “Chocolate Pearls” Treated by 
Ballerina Pearl Co.

Leopard Opal from Mexico 
The Cause of Iridescence in Rainbow Andradite 

from Japan

Spring 2007
Pink-to-Red Coral: Determining Origin of Color
Serenity Coated Colored Diamonds
Trapiche Tourmaline from Zambia 

Summer 2007
Global Rough Diamond Production since 1870
Durability Testing of Filled Diamonds
Chinese Freshwater Pearl Culture
Yellowish Green Diopside and Tremolite from 

Tanzania
Polymer-Impregnated Turquoise

Fall 2007
The Transformation of the Cultured Pearl Industry
Nail-head Spicule Inclusions in Natural Gemstones
Copper-Bearing Tourmalines from New Deposits 

in Paraíba State, Brazil
Type Ia Diamond with Green-Yellow Color Due to Ni 

Winter 2007
Latest CVD Synthetic Diamonds from Apollo 

Diamond Inc.
Yellow Mn-Rich Tourmaline from Zambia
Fluorescence Spectra of Colored Diamonds
An Examination of the Napoleon Diamond Necklace 

Spring 2008
Copper-Bearing (Paraíba-type) 

Tourmaline from Mozambique
A History of Diamond Treatments
Natural-Color Purple Diamonds 

from Siberia

Summer 2008
Emeralds from Byrud (Eidsvoll), Norway
Creating a Model of the Koh-i-Noor 

Diamond
Coated Tanzanite
Coloring of Topaz by Coating and 

Diffusion Processes

Fall 2008
Identification of Melee-Size Synthetic 

Yellow Diamonds
Aquamarine, Maxixe-Type Beryl, and 

Hydrothermal Synthetic Blue Beryl
A New Type of Synthetic Fire Opal: 

Mexifire
The Color Durability of “Chocolate Pearls”

Winter 2008
Color Grading “D-to-Z” Diamonds at the GIA 

Laboratory
Rubies and Sapphires from Winza, Tanzania
The Wittelsbach Blue

Spring 2009
The French Blue and the Hope: New Data 

from the Discovery of a Historical Lead Cast
Gray-Blue-Violet Hydrogen-Rich Diamonds

from the Argyle Mine
Hackmanite/Sodalite from Myanmar and    

Afghanistan
Pink Color Surrounding Growth Tubes and 

Cracks in Cu Tourmalines from Mozambique
Identification of the Endangered Pink-to-Red    

Stylaster Corals by Raman Spectroscopy

Summer 2009
Celebrating 75 Years of Gems & Gemology
The “Type” Classification System of Diamonds
Spectral Differentiation Between Copper and Iron    

Colorants in Gem Tourmalines
Andalusite from Brazil
Peridot from Sardinia, Italy

Fall 2009
Characterization of “Green Amber” 
Crystallographic Analysis of the Tavernier Blue
“Fluorescence Cage”: Visual Identification of 

HPHT-Treated Type I Diamonds
Ammolite Update 
Polymer-Filled Aquamarine
Yellow-Green Haüyne from Tanzania
Aquamarine from Masino-Bregaglia Massif, Italy

Winter 2009
Ruby and Sapphire Production and Distribution: 

A Quarter Century of Change
Cutting Diffraction Gratings to Improve

Dispersion (“Fire”) in Diamonds
Chrysoprase and Prase Opal from Haneti,

Central Tanzania
Demantoid from Val Malenco, Italy

Order Print and PDF 
Back Issues at store.gia.edu
or Call Toll Free 800-421-7250 ext. 7142
or 760-603-4000 ext. 7142
Fax 760-603-4070

E-Mail gandg@gia.edu
or write to
Gems & Gemology 
PO Box 9022, Carlsbad, CA 
92018-9022, USA 

Complete volumes of 1992–2009 print back
issues are available, as are limited issues 
from 1985–1991.

10% discount for GIA Alumni and active 
GIA students.

For a complete list of articles from 1981 forward, visit www.gia.edu/gandg.

Spring–Winter 2009

Electronic (PDF) versions of all articles from
Spring 1981 forward are available as part of
Gems & Gemology Online. 

Get PDF Articles at
gia.metapress.com

Now Available
Online:
All Articles 
and Issues 1981–2009


	Introduction
	Materials and Methods
	Results and Discussion
	Conclusion
	References



