
A. Electric Field Computational Analysis

A potential primary source of variability of transcranial electrical stimulation, including tACS, 

is the anatomical difference between individuals that changes the electric fields in the brain [1]. 

It becomes crucial guiding and optimizing the montage position at individual [2,3], or group-

level [1,4]. The development of sophisticated computational models allows studying the effects 

of individual differences using simulations [5–8].  

In our study, the head models of eighteen individuals were constructed from T1- and T2-

weighted images (available on http://hdl.handle.net/1926/1687). The sample population's mean 

age was 43.4 ± 9.8 years (all individuals are male and neurologically healthy). The models were 

segmented into 14 tissues/body fluids as described in detail in [1]. 

The head model is treated as a passive volume conductor to compute the generated electric field 

produced by the injected current via the electrode montage selected. The computational method 

has been reported in detail in [9], and the tissue electrical conductivities have been reported 

previously [10]. Briefly, the electric scalar potential was determined using the scalar-potential 

finite-difference method [11] (0.5 mm side length) of the voxelized head model, and the electric 

field along the edge of the voxel was obtained by dividing the voltage between the nodes of the 

voxel by the distance across the nodes. The electrodes were modelled as rubber pads (0.1 S/m), 

identical to the size and thickness of the ones used in experiments, and placed in different 

positions according to the 10–20 electroencephalogram system. A layer of conductive electrode 

paste (thickness of 2.5 mm, conductivity of 1.6 S/m) was added between the electrodes and the 

scalp. The current intensity was 0.3 mA as the experiment. The frequency was assumed to have a 

negligible effect on the tissue conductivities for the frequencies used in this study.  

The group-level analysis corresponds to the electric field in a population. The group-level 

electric field is obtained by averaging the electrical field on each individual’s cortex projected on 



the standard brain space. The procedure to register the electric field surface data on the cortex 

brain on the standard brain template was similar to that used previously [1]. In this work, we focus 

on the normal component of the electric field to the cortical surface as neuromodulation's physical 

quantity [12]. Finally, we obtain the mean value of the group-level in the hand-knob region [13]. 

Then, the inter-individual effect was quantified by the relative standard deviation [4].  
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