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ABSTRACT : The change of the nitrogen-related centers and the color change of electron beam irradiated
type la natural diamonds were studied. The irradiation of diamond with high-energy electron beam creates
lattice defects which are neutral single vacancy V°. It increased with increasing electron dose density. The
B aggregation seems to produce vacancies more easily than the A aggregation, because diamonds with
more B aggregation have more platelets, which are sufficient breakable size by electron beam. Greenish
blue color of irradiated diamond is changed to darker with increasing electron dose density. GR1 centers
with a zero-phonon line at 741 nm and phonon sidebands make transmit visible light at 530 nm and it
moves to 500 nm with higher intensity of GR1 centers.
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Fig. 1. Electron beam transmission distances in
diamonds as a function of electron energy.
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Fig. 2. Color change of colorless diamonds subjected
to increasing electron doses: (a) before electron
irradiation and after electron irradiation at doses of
(b) 9% 10" electron cm™ dose and (c) 1.2 x 10" elec-
tron cm” dose.
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Fig. 3. Photoluminescence spectra (532 nm semicon-
ductor laser) of colorless diamond (sample no. 7, Type
IaA). GRI peak intensity is increased by increasing
electron doses. (a) before electron irradiation and after
electron irradiation at (b) 9 x 10" electron cm™ dose
and (¢) 1.2 x 10" electron cm™ dose.
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Fig. 4. Photoluminescence spectra (532 nm semicon-
ductor laser) of colorless diamond (sample no. 33,
Type IaA). GR1 peak is not appeared by increasing
electron doses because of its high A aggregation
concentration. (a) before electron irradiation and (b)
after electron irradiation at doses of 9 x 10" electron
em” dose and 1.2 % 10" electron cm™ dose.
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Fig. 5. Infrared absorption spectra of a Type laA+Ib
natural colorless diamond exhibiting sharp lines due
to hydrogen-related vibration. sample no. 33.
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Fig. 6. FT/IR spectra of brown diamond (sample no.
107, Type 1aAB). platelets peak intensity is decreased
by increasing electron doses, because platelets of
specimen is broken by electron beam. (a) before
electron irradiation and (b) after electron irradiation at
doses of 9x 10" electron cm™ dose and 1.2 % 10" elec-
tron cm” dose.
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Fig. 7. Photoluminescence (PL) spectra of colorless
diamond (sample no. 37, Type IaA>B). N3 peak
intensity is decreased and H3 peak intensity is in-
creased more than H4 peak it subjected to increasing
electron doses. because it has more A aggregation
than B aggregation. (a) before electron irradiation and
(b) after electron irradiation at doses of 9 x 10"
electron cm™ dose and 1.2 x 10" electron ecm™ dose.
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Fig. 8. Photoluminescence (PL) spectra of colorless
diamond (sample no. 13, Type laA<<B). N3 peak
intensity is decreased and H4 peak intensity is in-
creased more than H3 peak it subjected to increasing
electron doses. because it has more B aggregation
than A aggregation. (a) before electron irradiation and
(b) after electron irradiation at doses of 9 x 10"
electron cm” dose and 1.2 x 10" electron cm” dose.
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Fig. 9. Vis/NIR spectra of colorless diamonds sub-
jected to after electron irradiation at doses of 9 x 10'
electron cm™ dose and 1.2 x 10" electron cm™ dose.
only specimens (sample no. 33 and 73) is not shifted
to 503 nm.
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