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Model Details

A un-polarized Helium-Neon laser with a circular cross-section
beam profile can be modelled as a Gaussian using the following

equation (TEMO00) *:
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where r is the radius from the beam center, a is the distance from
the beam waist, w(a) is the beam width and I,(a) is the peak

intensity, both at distance a.

After determining the intensity

20 profile for the apparatus shown in Fig. 1 of the paper at the air-to-
prism interface (n; to n, - before the beam enters the prism), the
Fresnel transmission coefficients for both s- and p-polarizations
(tjand t‘l’, respectively) were used to determine the intensity

profile of the beam in the prism:
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where, 6;; is the incident angle (8;; = 45° — 0,4, )and 8, is the
transmitted angle (calculated from Snell’s law) at the air-prism
0 interface. The evanescent intensity profile at the prism-sample
interface was calculated for s-polarized and p-polarized light
using the matrix formalization as described in references 2%. The
matrix method is useful because it can be used to account for
multi-layered systems (i.e. index matching fluid, different slide
ss and prism materials, etc.) *7. The formulae for this method are:
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where MSP is the matrix of the stack that links the incident,

a0 reflected and transmitted electric fields (E;, E., E.) for s- or p-
polarised light, C,, is the magnitude factor that takes into account
the two field components of p-polarised light for total internal
reflection as in Axelrod et al. > ® and 8, is the final transmitted
angle (imaginary, calculated from Snell’s law) at the sample

45 interface. The overall matrix can be calculated for N layers (I =
0,1, 2, ..., s) from the dynamical and the propagation matrices (D,
and P)) as:
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where for each layer: n; is the complex index of refraction, 0, is
the complex angle of propagation (to the normal, determined by
Snell’s law), k; is the component of the wave vector along the
direction of propagation, d is the thickness of the thin film and w

ss is the angular frequency of light. The evanescent intensity at any
position perpendicular to the TIR interface decays exponentially
with z as %
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In3(2) = Ig 3 e72/4 (11)

where, dpe, = :—TO[ [n? sin? 8;, — n3]~1/2 (12)
where 2 is the light wavelength in vacuum, 6;; = 45° 4+ 0,4 is
the incident angle with reference to the top of the prism and n3 is

s the index of refraction in the liquid sample. In this work the
model was applied to the two-layer system of glass and media.
The evanescent intensity amplitudes were spatially mapped from
the initial laser-profile (circular) to the prism-sample interface
(elliptical). Since the interface surfaces are normal to the plane of

w0 incidence, the spatial profile will be distorted only in one
dimension, calculated using the cosine of the incident angle.
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Supplemental Experimental Results
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Fig. S1 Results from secondary evanescent light based growth experiments collected using the methods described in the paper. (A-C) Images of
5 cyanobacteria growth patterns resulting from evanescent excitation at the glass-media interface for incident light powers of ImW, 0.5mW, and 0.
25mW, respectively. The elliptical growth patterns correspond to the evanescent field geometry, and shows distinct regions of photoinhibition (centre),
and growth, surrounded by negligible growth. (D-F) Corresponding growth profiles for each light power with the corresponding evanescent field
intensities plotted at the surface, 1 um above the surface, and as a 5-um average. The power range determined from the direct radiation experiments
(Fig. 2) is shown by the red band for reference. (G-1) Quantification of the upbeam/downbeam growth bias for each respective ring pattern indicating
10 the relative degree of growth intensity relative to the center of the beam profile in either the left (downbeam) or right (upbeam) direction.
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Fig. S2 Results from tertiary evanescent light based growth experiments collected using the methods described in the paper, and plotted as in Fig. S1.
(A-C) Images of cyanobacteria growth patterns resulting from evanescent excitation at the glass-media interface for incident light powers of Imw,
0.5mW, and 0. 25mW, respectively. (D-F) Corresponding growth profiles for each light power with the corresponding evanescent field intensities

5 plotted at the surface, 1 um above the surface, and as a 5-um average. (G-l) Quantification of the upbeam/downbeam growth bias for each respective
ring pattern indicating the relative degree of growth intensity relative to the center of the beam profile in either the left (downbeam) or right (upbeam)
direction.
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Fig. $3 Quantification of the upbeam/downbeam growth bias for the growth patterns presented in Fig 5A-C indicating the degree of growth intensity
10 relative to the center of the beam profile in either the left (downbeam) or right (upbeam) direction. Graphs correspond to laser powers of (A) 1.0 mW,
(B) 0.5 mW, and (C) 0.25 mW.
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