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Understanding the transport of light in photonic scattering media is crucial for many application areas, such as
atmospheric and climate sciences [1,2], oceanography [3], biophysics [4,5], powder technology [6], and solid-state
lighting [7,8]. In photonic scattering media, such as paint, foam, and tissue, the refractive index varies spatially
causing incident waves to be scattered and absorbed [9,10]. While Monte Carlo simulations accurately describe
light transport in complex media, they are extremely slow and require high computation power. Fast and accurate
analytical methods are needed especially for industrial applications. The P; approximation to the radiative transfer
equation (RTE) is a commonly utilized analytical method [11]. However, it is known that P fails for samples with
both predominant forward scattering and strong absorption, resulting in unphysical negative energy densities. The
accuracy of the analytical Py approximation depends on the order N, the scattering properties of the sample, like
albedo, anisotropy, optical thickness, and refractive index contrast of the sample and the surrounding medium [12].
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Fig. 1 (a) Photo of the probe used in position resolved intensity measurements inside dyed microsphere suspensions. The probe
is a thin capilary holding quantum dots that absorb incoming blue light (1) = 408.5nm) and emit in red (A,,, = 655nm). (b) An
example spectra measured by the probe inside a sample with optical thickness b = 10, at different depths. The elastic scattering
of the blue light through the probe and the quantum dot emission inside the probe are highlighted.

Here, we report a new experiment to spatially probe the optical energy density inside dyed microsphere sus-
pensions and silicon micropillars. These samples have strong absorption (low albedo) and anisotropic scattering,
where the first and third-order Py approximations are known to fail [12]. We compare the experimental observa-
tions to verify theoretical results from Py approximations and Monte Carlo simulations.
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