Supplementary Information: Ultra low-loss super-resolution with extremely anisotropic semiconductor metamaterials
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[bookmark: _Hlk500408083]Mean charge scattering time and plasma frequency parameter dependence for InAs
There are two key parameters in the Drude model of the permittivity in equation (3). The first is the mean charge scattering time:1
							(S1)
where  is the fundamental electron charge. The second is the plasma frequency:2
						(S2)
where  is the permittivity of free space. In InAs, the effective electron mass is known3 to have the following dependence on charge carrier doping concentration :
					(S3)
where,  is the electron rest mass. Similarly, at 300K, the InAs electron mobility  also depends on the doping:4
					(S4)
Therefore, the mean charge scattering time and plasma frequency of InAs at a given temperature depend purely on the doping concentration. Furthermore, as both the effective mass and mobility increase with lower doping, so too does the scattering time increase with lower doping.
For the structure given in the main text, a doping value of cm-3 is used, which corresponds to mean scattering time 345fs and plasma frequency rad/s.

Validity of the effective medium model
Recent studies have called into question the accuracy of the local parameter effective medium model in certain multi-layer metamaterials.5–7 To confirm that the effective medium model used in this work is sufficiently accurate, the finite-difference time-domain (FDTD) simulations illustrated in figure S1(a) were repeated without the use of this model. More precisely, a multilayer structure with alternating layers of doped InAs (70nm) undoped InAs (100nm), and the same dielectric responses as used in the main text, were simulated explicitly.
[image: C:\Users\wh914\Dropbox\PhD\Current Work\Classical Metamaterial\Theory paper\Figures\fig_S1_v2_600dpi.svg.png]
Figure S1: (a) The simulation geometry used to compare (b) the imaging performance of the InAs/InAs multilayer as an effective medium (EMM; left) with the exact multilayer (right). The operating wavelength is 12μm in both cases. (c) The field profiles of the EMM and exact structure are in good agreement. (d) The EMM resolution depth penetration agrees to within ~5% of the exact structure.
[bookmark: _GoBack] The propagation of the image through the structure is shown in figure S1(b). The image is still preserved at similar depths to the corresponding effective medium equivalent superlens. The resolution contrast, as defined by figure S1(c), is shown in figure S1(d) and shows that the effective medium approach models the Rayleigh-limited resolution depth to within ~5% accuracy.
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