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WHAT COLOR IS SAPPHIRE 7P
Travels 1qto the World of Science
G. Alova

Rose, lilac, green garnets, alexandrites, changing their colcr
depending on the light, sapphires... They sparkled, reflecting'the
rays of the sun with countless facets, They were shown to me by
Boctor of physicomathematical sciences Kh. Bagdasarov - supervisor
of the laboratory of high-temperature crystallization of the Instf-
tute of Crystallography AS USSR (ICAS). These were precious and
semi-precious stones grown by humans, In many respects they are
better than natural stones,

When "stone flowers" were the only measure of eminence and
wealth, alchemists tried to obtain them synthetically. But at the
level of science and technology existing at that time it was im-
possible to imitate the natural processes of which high pressures
.and temperatures are char.cteristic. This could only be done at
the level of our century. '

Scientists who synthesize and grow minerals call themselves
cultivatéfs. They are mathematicians, physic¢ists, chemists, miner-
alogists, and petrographers., Crystallography which is a combinaticn
of these sclences also includes within itself a number of techni-al
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disciplinea, ar.ons them radio en:ineerin:; and radioacoustics,
By its ovn doctrine or symmetry, -rystallography has loné since
influenced graphic art and architecture, It is no coincidenc~ that
in jeorzia on the pediment or a tenple where the remiins of the -
Bagrations lie, an ancient architect erected a hand with a crystal
clutched in it.

Today in technology, rerractory and heatproof materials are
being used more and more, Arong these are precious stones, Only
diamond 1s not one of these, At the time when we still did not
know that it is one of the modifications of carbon, there was the
following case: "diamond together with emerald, lapphire,'ruby,
alexandrite, and precious spinel were dropped into a crucible,

Under the effect of an increased temperature the diamond was trans-
formed into a light puff of samoke. But the gems rerained untouches.

The digression into history stops suddenly with the report
that the cycle is about to end and it will possibly assist in the
creation of an alternate sapphire,

"In concept this stone subjucates any._man with its dark blue
color which resembles a southern night sky. But the "new-born"
sapphire which I saw was colorless. However, this did not detract
from its quality at ¢1l1. It was really not created for Jewellers
at all, For example, on its fine blades and plates an integral
design is drawn., A current passes only across it,for syntheslzed
sapphire is an excellent dielectric,

Artificial sapphire is inferior only to diamond in hardness,
Any acids and alkalis do not harm it, It endures even sodium and
lithium vavors well. Specialists also admire its optical properties
and its ability to oppose not only high pressures and temperatures
but also hard radiation. This is understood as follows: radiaticn
does not produce & change in its properties, But this still is
not all: sapphire is very convenlent for technologists - it can
be welded with glass and soldered to metal.
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 In my presence a four-kilogram crystal was removed from &
molybdenum "boat® which emerged from the crystallization set-up.
With a diamord instrument & £ine, small circle wae cut out of it
vhich was inserted into a double ring made from steel snd copper. .
From a high frequency generator this "eyelet" emerged as soldered
with the metal for good. By this same method they also produce
large illuninators which make it possible to follow the process
‘occurring in devices and apparati vhere vacuum, high temperatures
and pressures reign. The imagination can picture a bathyscape
with sapphire 111un1n;tora which endure the pressure of water at
great depths, Incidentally, it is completely natural that, not
dark blue,but namely transparent, colorless sapphire is needed for
similar purposes. _ _ ¥

At times man creates that which ingenious nature did not, A
four-kilogram sapphiv. :rystal deprived of impurities is a unique
phanomenon. A collective of a laboratory studied for ten years to
f.row these "glants"”, They began by obtaining crystals 200-300
grams in weight. They developed a ncv technology. For this they
needed more perfect equipment. The staif of a special structural
bureau of the Institute of Crystallography in close collaboration
with the laboratory created a crystalliization set-up w&%gp was
made & commercisl-type, It can be seen in & number of & country's
.enterprises which apply the technology developed at the ICAS.

The new technology was already created and proved its value
under production conditions., The collective of tnz plant "Emitron"
synthesized a halfpood sapphire which was round in shape with a
" diameter greater than a hundred millimeters.

Colorless garnet was ralsed to the pedestal of honor following
sapphire, From it one can even make strasses ~'imitation of
diamonds. One must be a very great specialist in order not to take
a strass with fifty seven classic facets for an origiral diamond
- of first water, But 1s this worth discussing since colorless garnet

has a completely different special pt.irpose?
: » 3
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| -First, .of all 1t gained a victOry over ruby since 't ecquired
wioelt -awnci't‘iou in the clock industry and then in quantum
mentors. When it was revealed that garnet kurpaues ruby with
1tl properties it h21d a ple.ce in lasers. T
"MMted possibilities are open before the cultiw.ators. Bases
cn. the 1deas developed by the la.ureete of the Lenin prize, academ-
- dc ol!n B_elav they duigrxed new compositions which were expressed
» emtm with nluble properties. Examples of these are color-
' mt. l.nd also transparent mica which ra.diotele-_____
rs Valie more than natural mica by far, .. - .
"1 & _wEre -k o -
-eiso—canpe sald—of synthetic quartz-and jewelry-stones— - --
ob! 1ned by the' hydrothermal method at the All-Union Scientific
Reearch Institute of the Synthesis of Minéral-Raw laterials of
thb Ministry of Geology of the USSR R_(ASRISMR). Here is s where the
_etndentt o:*N. Belov workh _One_of .them.- Vladimir Petrovich
zov, He is a Doctor of physicomathemtical science-, professor,
director of the institute, Under his supervision they .found
the best means of growing qua.rtz, dia.mong____miea, a.nd other scarce

materinid-which ure acutely néeded in the’ various branches of
industry.

v SiwTas

mﬂ’e‘fz‘eie'ﬁ'?"st&féi'smthesized by tThe workers oY the —  ~
ASRISMR amethyst occuples a special place - a violet modification
of quartz, Under the conditions of nature milleniums must pass
—"violet'-to-be_created . -It-was- considered impossible- to— —
synthesize amethyst This was done for the {irst time by our
cduntry. Becaure of the intensity of its color and reddish gieam
f' shing in its depths even under electric lighting, 1t surpasses
- ceylonese--amethysts-but—also-the unique- - -

Ux'lali,:e‘,n amethyats.

! Syﬁthetic 'violet crystals are distingulished by their special
purity. They have one additiona. merit: they do not lose their
color under the effect of direct rays of the sun, What 1s more,
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mele
- even with respect to,size the artificial stones lurpass natural

ones: a crystal thirty centimeters in length stands out among
faceted azethysts of /arious si:ces,

Already last year in experimental production at the institute

the) obtained amethysts of higher quality than those obtained over
the laat decades in the rorld,
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