[bookmark: _heading=h.4jvrvvoolw2y]1. Shannon-Hartley theorem adaptation
Only the second set of 49 patients was analyzed (Bergamin & Kardon, 2003a), as their onset latencies were the only ones provided. Data from the first set, which included seven patients, were disregarded.

SNR was composed of signal power (SgP) and noise power, while the latter was divided into three terms: shot noise (SN), biological noise (BN), and retinal minimal sensitivity. The total capacity of the channel C in bits/seconds is given as (Forney Jr., 2005):

                                 (1.1)

Where B is the bandwidth of ganglion cells.
By adapting equation (1.1) to the retinal process, the total capacity of the channel is:

                        (1.2)
 

where 2 was added to represent the number of eyes that receive information and η is the efficiency of biological processes in converting energy (or information) for the reflex’s pathway. In our calculation, the efficiency of phototransduction and conduction of information between cones and neurons of the optic nerve were considered as components of this variable; Φ is the photon flux of the stimulus; PR is the number of central photoreceptors, which for the photopic light conditions are cones; T is the duration of stimulus; ATV is the absolute threshold of vision; 7 serves as a conversion of action potential to photons; BFR is baseline firing rate of ganglion cells in near darkness; Rd is the absolute number of rods; GC is the absolute number of ganglion cells.

The values of these variables are considered as: B = 50 ms (Fuortes & Mantegazzini, 1962) or 20 Hz; T = 50 ms; η = 0.63; Φ = [9.97 x 1016 to 9.97 x 1014] for the second experiment (the one with 49 individuals); ATV = 7 photons; BFR = 35 action potentials per second; Rd = 92 * 106 (million) (Curcio et al., 1990); GC = 1.1 * 106 (million) (0.7 to 1.5 million) (Curcio & Allen, 1990); Pr = 95.173 * 106 (million); Cones absolute number = 3.173 million (Jonas et al., 1992); A = 4.155 mm2 (Kiel et al., 2022).

Ganglion retinal cells (GRC) are the primary cells responsible for generating action potentials in the optical pathway (Kandel et al., 2012), regardless of whether light is captured by rods or cones. Therefore, B was taken as the interspike interval of GRC under a constant-intensity stimulus of light, as the interspike interval varies with non-constant stimulus strength (Oswald et al., 2007).
 
Shot noise is a type of noise present in Poisson processes. It originates from the discrete nature of the electric charge (Schottky, 2018). It is proportional to the square root of the signal power (Price & Goble, 1993).
  
The light-independent fluctuations in the rod's membrane potential are of two kinds: one, called "discrete noise," results from spontaneous thermal isomerization of the photopigment (Baylor et al., 1980; Gollisch & Meister, 2010). These events are identical in all respects to authentic single-photon signals and thus cannot be distinguished from them. In fact, human visual sensitivity at the absolute threshold is likely limited by this noise source (Barlow, 1956; Baylor, 1987; Gollisch & Meister, 2010; Schanda et al., n.d.). Therefore, the noise power was adopted as the lowest sensitivity to which the eye generates an action potential, the absolute threshold of vision, being characterized as 5 - 14 in an area of 500 rods (Hecht et al., 1942). However, when considering the wavelength (in this article, 550 nm) and a whole retinal area under scotopic conditions, the absolute value for retinal activation varies between 6.59 ± 0.05 photons at 525 nm and 7.68 ± 0.05 photons at 592 nm (Schanda et al., n.d.), as the light sensitivity peaks at 498 nm, and decreases afterwards (Schanda et al., n.d.). The value of 7 photons was adopted for ATV.

Another kind of retinal noise, called "continuous noise," arises from spontaneous activations within the chemical transduction machinery downstream of photon absorption (Baylor et al., 1980; Dey et al., 2021; Gollisch & Meister, 2010). To address this other type of noise, the baseline activation of retinal action potentials (AP) was adopted, which is given as 20-50 APs per second (Kuffler et al., 1957)for ganglion cells in near absolute darkness.

η was determined as the product of the cones and rods phototransduction’s efficiency (0.7) (Fu, n.d.) per the efficiency of transporting the information of the cone to the optic nerve (0.9) (Schein & Ahmad, 2006). The latter value assumes an ideal situation in which N = 0, which represents a consistent interval between stimuli.

[bookmark: _heading=h.rqk0k954y2r3]The authors used VGA monitors with luminance L varying from 31.9 to 0.319 cd/m² in the first experiment and from 11,700 to 11.7 cd/m² in the second experiment, with stimulus radii of 23 ° and 30 °, respectively (Bergamin & Kardon, 2003b). As the exact details of the optical experimental setup for the stimulus light experiment were not provided, we will estimate the intensities reaching each eye using largely approximate experimental values. Consider a virtual distance D of the visual stimulus to the eye as 67 cm and a stimulus circle with radius r equals to 13.6 cm (bed, 2021). The intensity I emitted by the stimulus circle is given by: 
                                                                   (2.0)
It varies from 1.85 to 0.0185 cd and from 680 to 6.8 cd for the first and second experiments, respectively.
We assumed that a system of lenses placed at the midpoint of the optical path between the stimulus monitors and the eyes, with a radius r1 of 2.54 cm, focused all the light entering the lens onto the retina. We also assume that the stimulus light coming from the VGA monitors acts as a point source. The solid angle (𝛺) between the lens area and the stimulus light source is given as: 
                                                         (3.0) 

and results in 𝛺 = 0.0181 sr.

Therefore, the power P reaching the lens is 2.𝛺/683 , where the factor 2 represents the flat VGA monitor as a source emanating from a hemisphere. Then, for intensities varying from 1.85 to 0.0185 cd and from 680 to 6.8 cd for the first and second experiments, P varied from 9.81 × 10-7  to 9.81 × 10-5  and from 3.60 × 10-4 to 3.60 × 10-2 W, respectively. The photon flux 𝜙 in the retina is , where f is the photon frequency, and h is Planck's constant. 

Hence, for the previously estimated powers and assuming the frequency of the green light (5.45 × 10^14 Hz), the photon fluxes varied from 2.72 × 1012 to 2.72 × 1014 photons/s for the first experiment and from 9.97 × 1014 to 9.97 × 1016 photons/s for the second experiment.
Hence, Cmax, which corresponds to the highest value of Φ, and Cmin, which corresponds to the lowest value of Φ, f are 1.5784 bits per second (bits/s) and 1.5124 bits/s, respectively. Then, to determine the quantity of bits captured by the stimulus, C is multiplied by the stimulus duration:.

                                                          (4.0)

Sd is the stimulus duration, which is given as 50 ms (Bergamin & Kardon, 2003b), and Qb is the total quantity of bits. Qbmax and Qbmin, which are related to Cmax and Cmin, are 73 bits and 66.35 bits, respectively. 

To take into account the time that the stimulus travels through nerves, this value was calculated then subtracted from the onset latency given by the article (Bergamin & Kardon, 2003b). The time that the stimulus spends traveling between the retina and the nervous system is: 

                                                           (5.0)

where V is the velocity of action propagation through the nerve, D is the distance between the input location and the Central Nervous System, T is the time of travel between the destination and origin, the factor 2 represents the length at which the medulla’s response travels to the eye, and this is taken into account as the source time used in this article was onset latency of the reflex.

The optic nerve's average length is 4.5 cm (Bernstein et al., 2016; Liem, 2004a, 2004b), is a myelinated nerve (Smith & Czyz, 2025), whose velocity of propagation is 50 - 70 mm/ms (Abrams, 2007). Therefore, for V = 70 m/s, the time of travel between the eye and medulla is 6.43 10-4 s.   
Onset latencies for 90% intervals of patients for the highest and lowest light intensity groups are, respectively, 249 and 322.5 ms. To finally calculate Ps, the total number of bits is divided by the time that information has spent in the Central Nervous System, as characterized as: 

                                                             (6.0)

where Ps is the processing speed, Qb is the number of bits, and Tm is the time in which the information is located in the central nervous system. 

[bookmark: _heading=h.xs5trwjh5vr8]2. Glossary
C - Total capacity of the channel;
W - Bandwidth;
SgP - Signal power; 
SN - Shot noise; 
BN - Biological noise; 
B - Bandwidth of ganglion cells;
η - Efficiency of biological processes in converting energy (information);
Φ - Photon flux of the stimulus; 
PR - Number of central photoreceptors; 
T - Duration of stimulus; 
ATV - Absolute threshold of vision; 
BFR - Baseline firing rate of ganglion cells in near darkness; 
Rd - Absolute number of rods; 
GC - Absolute number of ganglion cells;
L - Luminance;
I - Light intensity;
r - Radius;
P - Power;
𝛺 - Solid angle;
Sd - Stimulus duration;
V - Velocity;
D - Distance;
T - Time;
Ps - Processing speed; 
Qb - Number of bits; 
Tm - Time in in the central nervous system
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