Supplementary Material

The ‘Real Time Monitor’ tab of the GUI displays the real-time CBF, oxygen extraction fraction (OEF) and cerebral metabolic rate of oxygen (CMRO2) values at both a short-term (5-minute) and a long-term (2-hour) time window (Figure 1-C). Specifically, the software employs a Python script on the background to compute the cerebral physiology parameters from the diffuse optics models and the DOS/DCS data (Hunter, 2007; Newville et al., 2014; Oliphant, 2007). First, the software analyzes the FD-DOS data using a standard semi-infinite model of the head to recover the absorption and scattering coefficients ( and , respectively) (T. Durduran et al., 2010; Shang et al., 2017). From the absorption coefficient, we can recover the oxy- and deoxy-hemoglobin concentration with:
				,
where we assumed a 75% water content in tissue. Then, from HbO and HbR we can compute the oxygen extraction fraction (OEF) as (Culver et al., 2003; Jain et al., 2014):
.
For simplicity, we assumed that the oxygen saturation of the blood is 100% and assumed that the percentage of blood volume in the venous compartments is 75% (Jain et al., 2014).
	
To recover an index of CBF, we used the optical coefficients recovered from the FD-DOS data along with a semi-infinite model of the head to fit the DCS autocorrelation curves (T. Durduran et al., 2010; Turgut Durduran & Yodh, 2014; Yu, 2012). Since we are mostly interested in the cerebral physiological changes, the GUI only displays the largest source-detector separation, as it has the highest sensitivity to the cerebral tissues.  Finally, we combine the CBF and oxygenation measurements to derive the cerebral metabolic rate of oxygen (CMRO2) (Valabrègue et al., 2003). The CMRO2 is computed using a steady state model and can be written as . 
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