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eoretical limit of solar cells using C

v Slowered relaxation and cooling (~10X) of photogenerated hot e  and h*.
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Why PbSe QDs ?

» Band gap energy of 0.26 eV.

» Larger Bohr radius of PbSe compared to other semiconductor.
= PbSe 23 nm vs. CdSe 1.5 nm

» 8-fold degeneracy at the lowest electronic state.

» Highly efficient Carrier Multiplication (CM).

» Preparation methods

* Low production yield ~ 5%.
= Efficiency of CM depends on synthesis prep.

= Hard to control size (too fast growth rate).
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Reduction pathway using HDD

> Impurity in TOP (P(octyl),)

(R,COO),Pb + Se=1fop s [PbSe] + O=P(Rb), + (RC0O),0 :Too Slow
(RaCOO),Pb +{PH(R.),|— [Pb?] + O=PH(R.), + (R,CO),0 :Too fast
[PbY] + Se=P(R.); — [PbSe]+ P(R,),

J. S. Steckel et al. J. Am. Chem. Soc. 2006, 128, 13032.
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[RaCOOQO),Pb + HDD — [Pb®] +HCR + HCH + 2R_,COOH
[PbP] + Se=P(R,); — [PbSe] + P(R,);
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OH ’)/‘ Pb(OR),

HDD (hexadecanediol) C|; =

J. Joo et al., J. Am. Chem. Soc., 2009, 131, 10620.




fect of HDD on PbSe synthesis

Chemical Yield Growth rate
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merical simulation procedure

Generation of monomers

HDD
Pb(ll) + Se ——= [PbSel, onomer

-

Nucleation

~100,000 times

dr
a = Vchoﬂaﬂ




JD effect on QDs growth dynamics
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nclusions

chemical yield and precise size control can be achieved by introducing
ducing agent.
uantum yield can be achieved by using HDD.

al simulation exactly describes nucleation and growth mechanis




