




available green upconversion phosphor. The QD-coated

upconverting powders emit at tunable visible wavelengths

and are extremely photostable, enabling them to be used to

generate any visible colour. Importantly, the absorption

cross-section of the QDs is high enough that just a few

monolayers on the UC surface are sufficient to ensure both a

high yield of radiative energy transfer and a high emission

efficiency.
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Fig. 4 The PL from QDs in chloroform solution using a 1 cm

fluorescence quartz cell (a, b, c and d correspond to QD577, QD593,

QD611 and QD631, respectively); excitation wavelengths for a, b, c and

d were 395, 455, 475 and 495 nm, respectively; and from QD–UC

powders sandwiched between two cover slips (a0, b0, c0 and d0 corre-

spond to IRUCG@QD577, IRUCG@QD593, IRUCG@QD611 and

IRUCG@QD631, respectively) excited at 532 nm. All measurements

were performed at room temperature.

Table 1 Details of the visible PL peaks at different excitation
wavelengths

Sample

PL peak positions/nm

QD solutionsa
532 nm
excitationb

1064 nm
excitationb

Uncoated IRUCG Not visible Not visible 552
IRUCG@QD577 577 587 552, 580
IRUCG@QD593 593 605 552, 607
IRUCG@QD611 611 618 552, 620
IRUCG@QD631 631 637 552, 632

a Excitation wavelengths of QD577, QD593, QD611 and QD631 were

395, 455, 475 and 495 nm, respectively. b Powder.
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