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To manuscript entitled:

Emission e�ciency limit of Si nanocrystals

By Rens Limpens, Stefan Luxembourg, Arthur W. Weeber & Tom Gregorkiewicz.

Several techniques for passivation of Si NCs have been proposed (argon, nitrogen [1], oxygen [2]). While both
Ar and N2 turn out to be relatively inert, hydrogen e�ciently passivates the Pb-centers at the NCs' interface [3, 4],
coinciding with planar interface physics by Brower [5], and PL intensity can be e�ciently increased[6, 7, 4, 8]. Since
both the passivation and dissociation of Pb-centers are simultaneously occurring [9, 10], an optimal passivation
temperature was determined, being determined by the activation energies of both processes, of around 500 oC
[7]. Therefore, for the purpose of this study we performed passivation in pure H2-atmosphere at this speci�c
temperature. In order to be sure that the equilibrium situation is reached, we investigated the ensemble emission
e�ciency, for a specially prepared sample, as a function of the passivation time (Fig. S.1). As expected, a constant
emission e�ciency is reached almost immediately, in agreement with previous reports. Since the exact time at
which the equilibrium is achieved would probably slightly depend on the NC distribution (determining the NC
defect probability), we performed the H2 passivation for the samples in the study at a duration of 2 hours.

Figure S.1: Passivation regime. External quantum e�ciency, at an excitation wavelength of 350 nm, as a function
of the passivation time at a formation and passivation temperature of 1200oC and 500oC, respectively. A passivation
time of 2 hours is used for all the samples in the main paper, as indicated by the grey bar.
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