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Abstract  Under gradually varying temperatures from liquid nitrogen temperature to room temperature, the
spectroscopic characteristics of some typical natural diamonds after high temperature high pressure treatment and
synthetic diamonds after high temperature high pressure or chemical vapor deposition processing are investigated by
ultraviolet-visible-near infrared (UV-Vis-NIR) spectroscopy and photoluminescence (PL) spectroscopy with 405 nm

™ " The results

excitation source combined with Fourier transform infrared (FTIR) spectroscopy and DiamondView
show that the directional feature absorptions in UV-Vis-NIR and PL spectra under different excitation light sources
or test temperatures are not completely consistent with previous reports. These absorptions show clear temperature
sensitivity, which attribute to the fingerprint and optimized feature absorptions. As the ambient temperature
increases, the characteristic absorption peak intensity decreases gradually and some characteristic absorption peaks
even disappear. The temperature-sensitive features of the diamond absorption spectra can provide important
technical support and theoretical basis for the detection, screening, and characterization of diamonds, and also
provide important reference for their new functional applications.
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Table 1 Main physical properties of the five typical diamond samples studied in this work

Sample No. Internal feature Mass /ct Type, color, and processing
laA. yellow-green,
ND-001 Cloud, plume 0.232
irradiation and HTHP annealing
Natural diamond laAB, violet,
ND-003 Plume 0.313
irradiation and HTHP annealing
ND-007 Light 0.240 IaA. blue, irradiation
HTHP synthetic diamond SD-005 Metallic luster inclusion 0.305 Ib, yellow
CVD synthetic diamond SD-012 Plume, needle point 0.535 11, colorless
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Fig. 1 Fourier transform infrared spectra of the samples studied in this work. (a) Samples ND-001 and ND-003;
(b) samples ND-007, SD-005, and SD-012
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Fig. 2 Dynamic UV-Vis-NIR absorption spectra and PL spectra of ND-001 with the increasing temperature.
(a) UV-Vis-NIR absorption spectra; (b) PL spectra
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Fig. 3 Dynamic UV-Vis-NIR absorption spectra and PL spectra of samples ND-003 and ND-007 and corresponding images

viewed under DiamondView™ (RT: room temperature; LN: liquid nitrogen). (a) UV-Vis-NIR absorption spectra of

sample ND-003;

(b) PL spectra of sample ND-003 (insert:

corresponding fluorescence image viewed under

DiamondView™); (¢) UV-Vis-NIR absorption spectra of ND-007; (d) PL spectra of sample ND-007
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Fig. 4 Dynamic UV-Vis-NIR absorption spectra and PL spectra of samples SD-005 and SD-012 and corresponding images

viewed under DiamondView™ (RT: room temperature; LN: liquid nitrogen). (a) UV-Vis-NIR absorption spectra of

sample SD-005 (inset: optical image); (b) PL spectra of sample SD-005 (insert: corresponding fluorescence image

viewed under DiamondView™ ); (c¢) UV-Vis-NIR absorption spectra of sample SD-012 (insert: corresponding

fluorescence image viewed under DiamondView™); (d) PL spectra of sample SD-012
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