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Synthesis of silicon quantum dot material by aerosol process
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Synthesis process of non-rare metal (Si and C) quantum dot photovoltaic material w
hich can be used as next generation of solar cells was developed. In order to generate such quantum dot ma
terials, new type of laser ablation process was developed. Core shell structured particles with silicon co
res with diameter smaller than 10nm was successfully generated by combining laser technology with aerosol
procesg.fTTese core shell particles were then deposited on the solid substrate to generate quantum dot str
uctured films.
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Figure 1. Schematic of one-step synthesis for
Si-based core shell nanoparticles by laser
ablation.
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Figure 2. Schematic of experimental set up for
synthesizing Si-based composite nanoparticles.
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Figure 3. Change in the plume length of Si and
Ag at various fluence under 3.5 Torr.
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Figure 4. TEM image of Si/Ag nanodumbbell
particles.

0.3

= Si nanoparticle
- = Ag nanoparticle

Frequecr;cy [-] o
S 9 N
(&) N [6)}

©
—_
T

0.05

0 1 1 1 1 |
0 5 10 15 20 25 30 35 40
Particle Diameter [nm]
Figure 5. Size distribution of Si/Zn core shell
nanoparticles.
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Figure 6. a) STEM-HAADF image and
corresponding EDS elemental maps for (b) over
all, (c) silicon K Line, (d) silver K line and (e)
oxygen K line for composite nanoparticles.

Si/Zn
/n
Ag
50Hz
2.6Torr
Fig.7
3mm
/n
15

= ~Zn 2.6 Torr

£ Si2.6 Torr

<10

(@]

c

o

g !

55¢

o

0 PO I ST T T (U L T S T
0 05 1 1.5

Fluence [J/cm?]

Figure 7. Change in the plume length of Si and
Zn at various fluence under 2.6 Torr.
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Figure 8. TEM image of Si/Zn core shell
nanoparticles.
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Figure 9. Size distribution of Si/Zn core shell
nanoparticles.
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Figure 10. Various Composite nanoparticles
generated by laser ablation process. (a) core shell
nanoparticle whose core is amorphous silicon, (b)
core shell nanoparticle whose core is crystalline
silicon, (c) patchy nanoparticle, (d) alloy
nanoparticle and (e) nanodumbbell particle.
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Figure 11. Change in the plume edge distance of
Si and Ag for time.
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Figure 12. Change in the plume edge distance of
Si and Zn for time.
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