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The band gap regulation of Hg Cd, , Te quantum dots by ion exchange
and their near-infrared self-absorption characteristics
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Abstract: In this paper, monodispersed CdTe quantum dots are synthesized by soft chemical method. Meanwhile, mer-
cury cadmium telluride (Hg Cd, Te) quantum dots with the quasi continuous visible to near-infrared spectrum are pre-
pared by ion exchange adjusting the concentration of Hg™". The variable temperature photoluminescence and self-absorp-
tion characteristics of near-infrared Hg, ,,Cd, ,Te quantum dots are deeply analyzed. The results indicate that the fluores-
cence intensity of Hg Cd, Te quantum dots decreases linearly with the increase of temperature (0~100 °C). The spectral
line broad and the peak position has a red-shift (12 nm). The partial overlap of absorption and emission spectra of quan-
tum dots leads to self-absorption. The increase of self-absorption results in decrease of photoluminescence intensity
while the concentration of quantum dots increases.
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Hg Cd, Te QDs (a) crystal structure, and (b) band gap

Schematic of the Hg cation exchange mechanism of
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tra of Hg,Cd, Te quantum dots with the increase of Hg*" con-

(a) Photoluminescence spectra, (b) absorption spec-

centration, (c¢) band gap of Hg Cd, Te quantum dots with the
increase of Hg* concentration, and (d) time-resolved photolu-

minescence decay curves of Hg Cd, Te quantum dots
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Fig. 3 (a) TEM image and (d) HRTEM image of 626nm
CdTe quantum dots. (b) TEM image and (e¢) HRTEM image
of Hg, ,;Cd, ,Te quantum dots. (c) TEM image and (f) HR-
TEM image of Hg, ,,Cd, , quantum dots
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(a) Fourier transform infrared spectra of OA, Cd
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and 815 nm
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Fig. 5
QDs at 0-100°C ,
and the photoluminescence intensity of Hg, ,,Cd, ,Te QDs,

(a) The photoluminescence intensity of Hg, ,,Cd, ,,Te

(b) The relationship between temperature

(¢) Variable photoluminescence of Hg, ,,Cd, ,,Te QDs with the
increase of Hg, .,Cd, ,,Te QDs’ concentration, (d) The rela-
tionship between the concentration change of Hg,,,Cd, Te

QDs and photoluminescence intensity
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