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Abstract

It is difficult to distinguish between different
species of monocrystalline garnets using only
conventional gemmological instruments.
This paper reports on Raman spectra
testing and analysis on different species
of monocrystalline garnets and grossular
aggregates. It was found that regular
Raman shifts due to Si-Osi Si-Ogena of
[Si04] tetrahedron in garnets occured with
the change of type or content of metallic
cations. It was concluded that this form of
testing could be used to distinguish between
different species of garnets. The Raman
shifts of grossulars were also tested and

analysed.
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Fig. 1 Different species of garnets
a-pyrope, b-almandine, c-spessartine, d-grossular,
e-andradite, f-hydrogrossular, g-grossular aggregate
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Fig. 2 Raman spectra of different garnets

a-pyrope, b-almandine, c-spessartine, d-grossular, e-andradite, {-hydrogrossular,
g-grossular aggregate

58

The Journal of the Gemmological Association of Hong Kong

P056-C2-20081128-v3.indd 58 2009/1/2  9:06:50 PM



P056-C2-20081128-v3.indd 59

| T T —&— (T

1 BB AR BB 2 s R R R

Table 1 Mode assignments and symmetries of the Raman active modes of garnets

Si-Osu Si-Ogend R(SiO4)*
Aig Eg+Foq Aig Egt+Foq Aig Egt+Foq

SRR 912 1047 ~ 854 552 637 355 /

Benma 904 1025~ 850 547 624~ 494 ~ 468 340 366~ 317
giﬁgjg@ SRt A1 900 1022844 543 624 ~ 493 ~ 463 341 365~ 313

faFiaLipa 874 999 ~ 820 540 621 ~ 501 365 408~ 271

LB 867 987835808 507 546~ 486~ 444 362~ 344 306
g KSR 875 1002 ~ 820 544 / 368 /
REH mesmmn 874 820 543 640 370 413~ 281
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Fig. 3 Crystal structure of garnet
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Fig. 4 The relationship between Raman
shifts and lattice constant
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