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Calculation of reflectance

To calculate the reflectance spectrum of MAPbIs/dielectric/Si multilayers as function of the light wavelength A4,
we first evaluate for a given angle @ of the incident light the reflectance intensity R(A). As schematically
shown in Fig. S1, the MAPbI; layer has thickness d, and index of refraction N, — ik, ; the dielectric (e.g., SiO>
or TiO;) layer has thickness d, and index of refraction N, — ik, ; the Si semi-infinite substrate has index of

refraction N, —Iik, . The reflectance intensity is [1]:
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where I, I,, and r, are the amplitudes of the light reflected at the interfaces between, respectively, air and

MAPDI;, MAPDI; and dielectric, and dielectric and silicon. The phase changes across MAPbI; and dielectric are
given respectively by:
8, =(2zd, / 2)(n, —ik,)cos 6,
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where 6, and 6, are the propagation angles for MAPbI3 and SiO; (see fig. S1). Using Snell’s law we express the
propagation angles In terms of the incident angle : SinHJ. =sind/ (nj —ikj), with j=12,3. We can thus

rewrite the phase changes as:
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Fig. S1. Schematic representation of a
CH3NH3Pbls/dielectric/Si multilayer system.

where for | =1,2,3:
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Using Eq. (4), the s-polarized and p-polarized reflection amplitudes are written as [1]:
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We average the reflection intensity (1) over the two polarizations and, to take into account the finite numerical

aperture (NA) of the microscope, we perform a numerical average between =0 and 0 =6, = sin"'(NA).

In calculating the reflectance intensity, we take the real (n,) and imaginary (k) parts of the refractive

coefficient of MAPbI; measured in Ref.[2], shown in fig. S2a. In figs. S2b and S2¢ we report the refractive
indexes of SiO; and Si used in the calculations.
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Fig. S2: Refractive coefficients of MAPbDI; [2] (a), SiO and TiO; (b), and Si (¢).
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Fig. S3: CIE color matching functions (a) and renormalized power spectrum of an halogen lamp (b)

Conversion to RGB components

To calculate the color spectrum of MAPbIs/dielectric/Si multilayers, we must convert the reflectance intensity
into red (R), green (G), and blue (B) parameters, as described in Ref.[3]. We first calculate the tristimulus
components:



X = [dAP(AR(A)X(4),
Y :Ile(l)R(ﬂ)y(ﬂ), (7)
Z = [dAP(AR(A)2(A),

where x(1), y(4), and z(A) are the CIE color-matching functions shown in fig. S3a and P(1) is the power

spectrum of the source light. Optical micrographs were taken using an halogen lamp of color temperature 3200
K, with approximate (normalized) power spectrum given in fig. S3b.

The RGB parameters are obtained from
R X
G |=M" Y | (8)
B Z

where the transformation matrix is defined as [4]:

SR X R SG XG SB X B
M= SY, SJY, S)Y, | ©)
SRZR SGZG SBZB

The elements of the transformation matrix are given by X. =x./y, Y, =1, and Z =(1-x -y,)/y,, with
I =R,G,B, where (x, =0.64,y, =0.33), (x, =0.3,y, =0.6), and (x;, =0.15,y_ = 0.06) are the chromaticity

coordinates of an RGB system [3,4]. Furthermore:

SR X R XG X B XW
S. 1=l Y. Y, Y. Y, | (10)
SB ZR ZG ZB Z\N

where X, Y,,, and Z , obtained by setting R(4)=1 in eq. (7), are the tristimulus components of the

reference white of the light source. Finally, the RGB parameters are scaled according to (i =R,G,B):

(11)

i :{ 12.92i i <0.00313
1.055i"** ~0.055 i>0.00313

The so-obtained RGB parameters are then multiplied by 255 to convert them to a color scheme ranging from 0

to 255.
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