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Transmission Electron Microscopy

Transmission Electron Microscopy (TEM). TEM was conducted using a FEI Technai G2
F20 field emission TEM operating at up to 200 kV with a point-to-point resolution of less than
0.25 nm and a line-to-line resolution of less than 0.10 nm. Samples were prepared by placing 2

or 3 drops of dilute toluene solutions onto carbon-coated copper grids.

Size and Morphology Analysis. Particle dimensions were measured manually and with
Imagel. Typically, more than 100 particles were counted in each case. Uncertainties in all

measurements are reported as standard deviations.



Figure SI1. TEM images of (a) CH3;NH;PbBr;, (b) CH;NH;Pb(Bry75lp25)3, (€)
CH3NH3Pb(BI'0,5()IO,50)3, (d) CH3NH3Pb(BI'0.25IO.75)3, and (e) CH3NH3PbI3 nanocrystals.



Standard CH;NH;PbBr,
> \ [ e
‘B CH;NH;PbBr.
§ i 3NH3 3
=
é l CH;NH;Pb(Brg 7515 25)5
e N CH3NH3Pb(Brg s0lo.50)3
®
N CH;NH;Pb(Brg 55l
5 ) F 3NH3Pb(Bro 25l0.75)3
g J CH3NH,Pbl,
=z Standard CH;NH;Pbl,

_] A A U U " =

10 20 30 40 50 60
2 Theta (deg)

Figure S2. X-ray diffraction (XRD) patterns of CH3;NH;PbBr;, CH3;NH;Pb(Brg751025)3,
CH;3NH;3Pb(Br 50l0.50)3, CH3NH3Pb(Br251075)3, and CH3NH3Pbl; nanocrystals. Also included
are the standard XRD patterns for the cubic CH3;NH;PbBr; and tetragonal CH;NH;PbI; crystal
structures, respectively. The various halide percentages stated in the formulas represent
synthetic loading rather than a measured composition of the nanocrystals.
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Figure S3. Histograms of the average background subtracted nanocrystal luminescence intensity
for the perovskite compositions: (a) CH;NH;PbBr3, (b) CH3;NH;Pb(Brg 7519.25)3, (€)
CH3NH3Pb(BI’0.5QIO.50)3, (d) CH3NH3Pb(BI’0.25IO.75)3, and (e) CH3NH3PbI3 Each histogram was
generated to have 10 or 11 nanocrystals as a maximum frequency, so the bin size varies among
each composition. A total of 50 nanocrystals were analyzed in all cases except (d), which had 39
nanocrystals analyzed.
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Figure S4. Representative luminescence intensity versus time graphs for (a) CH;NH;PbBr3, (b)
CH;3NH3Pb(Br.7510.25)3, (¢) CH3NH3Pb(Bro 50l0.50)3, (d) CH;NH3Pb(Brg 2510.75)3, and (e)
CH3NH;PbI; nanocrystals. The acquisition time is 20 ms, collected over 10 s. The dotted red
line is the threshold for distinguishing nanocrystal luminescence from the background.



