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Supplementary Note 1 - Safety and IR exposure 

The experimental setups in this study include two illumination LEDs: One illuminating at 1100nm (Thorlabs M1100D1, 168mW(min)) that was used for all the experiments and a second illumination LED used only for the open eye in the barrier experiments (1200nm, Thorlabs M1200D3, 136mW(min)). These LEDs were used throughout experiments lasting several minutes and constitute an exposure level that is safe for longer continuous exposures (hours) when used in future clinical settings. 
According to the manufacturer, the risk group of both LEDs is classified as “RG0 – exempt” according to the Standard IEC 62471:2006, Photobiological Safety of Lamps and Lamp Systems, indicating that they are safe for continuous exposure at distances of 20cm or more. As the 1100nm LED was used at a distance of 18cm from the participant’s eyes, a full IR exposure analysis was conducted as follows:
Near infrared illumination is associated with three main potential health risks: thermal skin burns, damage to the cornea (leading to cataract), and retinal burns. The following calculations demonstrate the safety of the selected LEDs for each of these risks according to standard guidelines and practices in the context of continuous and extended duration use (ICNIRP Guidelines on Limits of Exposure to Incoherent Visible and Infrared Radiation, International Commission on Non-Ionizing Radiation Protection). 
Detailed estimations:
1. Thermal skin burns
According to the literature, for exposures longer than ten seconds, acute pain occurs before the skin can be damaged. In addition, the skin exposure limit is not lower than the cornea exposure limit for exposures of up to several seconds. Therefore, for the purposes of this analysis, it is assumed that the limiting factors are the retinal and corneal exposure limits and not the skin damage limit. 
2. Exposure limit for cornea damage
The maximal exposure threshold is the threshold for exposures longer than 1000 seconds. In these scenarios, the exposure limit does not depend on the duration of the exposure and a fixed value is used. For a single source, this value is equal to 100W/m2. 
At an illumination distance of 18cm, the illumination of the selected LED is , which is lower than the  threshold. Therefore, the used LED is safe considering the cornea exposure limit for continuous use.
3. Exposure limit for retinal damage
For an infrared light source that does not provide a strong visual stimulus, the participants do not avoid the light by movement or pupil constriction. The weighted radiance limit is given by the following formula:
(1) 
Where α is the source size in radians, with minimal and maximal values, as specified in the referenced literature1.
R(λ) is the burn hazard weighing ratio, given by the following formula:
(2) 
The spectral radiance of a given source can be approximated using the following formula:
(3) 
For the LED in the setup, the width and length are both 1mm. α is therefore equal to 0.005 and replaced with the minimal effective value of 0.011. 
R(1100nm) is equal to approximately 0.16.
The spectral radiance limit is equal to: 
(4) 
The actual spectral radiance is equal to:
(5) 
Since LIR is significantly lower than LIR_Limit, this LED is considered as safe in terms of retinal damage. 
Therefore, as the LED was found to be safe according to all three relevant aspects of eye exposure, it is considered to be safe for the experiments conducted as well as future continuous use applications. 
Importantly, it should also be noted that these guidelines and estimations are for open-eye settings. However, in a future clinical setting the illumination will be used on patients with closed eyelids. This will further reduce the intensity of the light reaching the eye, providing an additional layer of protection. In other words, the current calculations represent an over-conservative upper bound for any exposure in future clinical settings.

Supplementary Figure 1. Data exclusion protocol
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Figure Supplementary 1. Exclusion of experiment videos from analysis. All videos in which the x-axis SDM (standard deviation of the movement) as measured in number of pixels were above the threshold (average SDM across all experiments + the standard deviation) were excluded. 

Supplementary Figure 2. Individual participant data
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Figure Supplementary 2. Individual PLR responses according to the fixed circle analysis (average pixel darkness, averaged across events, for each participant separately). Blue, open eye; Orange, closed eye; Purple, control forehead region. Note that y-axis (% change relative to baseline) is adjusted separately for open eyes (left, blue) and jointly for closed eye/control (on right, dark orange). Individual participants are ordered (left to right, then row below) by significance of their PLR response (p-value of t-test between estimated pupil size at 1.5-2.5s compared with 2s baseline before stimulus onset; ‘best PLR’ is on top left). Figures representing participants who did not demonstrate a significant decrease in darkness are surrounded by a red frame.  
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