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Abstract Based on the optical trapping micro—and nano—particles effect of the evanescent field, we propose
to investigate the optical trapping technique for semiconductor quantum dots by using tapered optical fiber.
With the laser at 980 nm wavelength as light source, the PbS quantum dots (QDs) are absorbed and deposited
on the surface of the tapered fiber successfully. By optical pumping, the photoluminescence from the tapered
fiber after trapping PbS QDs is observed, and a gain of 6.8 dB is obtained at 1550 nm wavelength band.
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Fig.1 Experimental setup for fabricating tapered optical fiber
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Fig.4 Transmission change of tapered optical fiber with laser trapping

0205006-3



S I S

-10 .
(a) —before depositing QDs 10
————— after optical trapping QDs

I
—
ot

T

— before depositing QDs

Intensity /dBm
to
[=)
Intensity /dBm
to
(=]

-25) =25/ .. after depositing QDs
) without optical trapping
_30k . . . ‘ -30 . . . ‘
19175 1500 1525 1550 1575 1600 1475 1500 1525 1550 1575 1600

Wavelength /nm Wavelength /nm
PS5 (a) Sty 0% BOE T TR D 2T B9 16 Sl il s (b) 1 AR DLRR TS #E TR Dt 47 19 A% i Dt 3%
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before and after depositing QDs without optical trapping
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Fig.6 Photoluminescence spectrum of tapered fiber after Fig.7 SEM picture of tapered fiber after trapping PbS QDs
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