





fringence of 0.006-0.007 and a uniaxial negative
optic character. These refractive indices are compa-
rable to those of previously examined Russian
hydrothermal synthetic emeralds (see, e.g.,
Koivula, 1985; Schmetzer, 1988; Henn et al., 1988;
Scarratt, 1994), but they are higher than the values
reported for the Biron material (Kane and Liddicoat,
1985). These values also overlap those reported for
natural emeralds (Schrader, 1983).

Specific Gravity. The eight samples had average
S.G. values for three tests that ranged from 2.67 to
2.73. Although the air weights were consistent for
each weighing, the values obtained in water
immersion were not, due to the relatively small
size of these samples; this led to the variation in
the final calculated S.G.’s.

These values are comparable to those previous-
ly reported for hydrothermal synthetic emeralds

TABLE 1. Gemological properties of the new Russian
hydrothermal synthetic emeralds.

Properties that overlap those of
other synthetic and natural emeralds

Color (through table) Very slightly bluish green

Refractive index ng = 1.572-1.578;
No = 1.579-1.684

Birefringence 0.006-0.007

Optic character Uniaxial negative

Specific gravity (hydrostatic) 2.67-2.73

Ultraviolet fluorescence? Inert to both long- and short-
wave UV

Phosphorescence None

Chelsea color-filter reaction Weak red

Pleochroism Moderate yellowish green and
bluish green

Optical absorption Virtually identical to the spectrum

spectrum shown by natural and earlier
Russian hydrothermal synthetic
emeralds

Inclusions Opaque black hexagonal plates
and crystals that look like
phenakite

Possible key

identifying properties

Inclusions Numerous tiny red-brown and

white nondescript particles

Weak to moderate absorptions
at about 2235, 2320, and

2440 cm™; weak, sharp peak at
about 2358 cm™'; broad shoul-
der at 4052 cm ™.

aTesting done in total darkness (darkroom conditions).

Infrared spectrum
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(Takubo, 1979; Koivula, 1985; Kane and Liddicoat,
1985; Schmetzer, 1988; Henn et al., 1988; Scarratt,
1994; “What to look for . . ,” 1989). They also over-
lap those reported for natural emeralds (Schrader,
1983; Webster, 1994).

Reaction to Ultraviolet Radiation. As with natural
emeralds and other hydrothermal synthetic emer-
alds reported in the literature, all of the samples
were inert to long-wave (365 nm) and short-wave
(254 nm) UV radiation.

Color-Filter Reactions. When placed on the tip of a
fiber-optic illuminator and observed through the
Chelsea color filter at a low angle to the direction
of illumination, all eight samples revealed a weak
red glow. These stones also showed a very weak red
transmission luminescence in white light when no
filter was used. (The angle of observation is impor-
tant, and the only visible light source in the room
should be the fiber-optic illuminator.) Similar reac-
tions have been observed in both natural and syn-
thetic emeralds. Like natural emerald, these syn-
thetics showed no reaction to the Hanneman-
Hodgkinson emerald filter.

Polariscope Reaction. Each stone exhibited typical
double refraction and standard uniaxial optic fig-
ures. Because of facet interference, we had to
immerse the three smallest stones in methylene
iodide to observe their optic figures.

Dichroism. All eight specimens showed distinct
dichroism of yellowish green (perpendicular to the
optic axis) and bluish green (parallel to the optic
axis), as is typical of many natural and synthetic
emeralds. No specific optic orientation was noted
in the eight samples.

Spectroscopy. Using both transmitted and internal-
ly reflected light, we observed a relatively weak
absorption spectrum in all eight stones, but it was
typical of emerald (Liddicoat, 1987). The features
noted were located in the red at approximately 652
(weak), 632 (moderate), and 606 (moderate) nm. In
addition, there was a weak, “smudged” band of
general absorption in the orange-red between 584
and 603 nm, and a cutoff in the red starting at
about 660 nm.

Internal Characteristics. The most obvious charac-
teristic seen with the microscope (with any illumi-
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