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Supplementary methods 
Detailed experimental procedures 
A randomized double-blind, placebo-controlled, between-subject pharmaco-fMRI design was employed with subjects being randomly assigned to the p.o. administration of either modafinil (MOD; 200mg) or placebo (PLC) packed in identical capsules. Dose selection was based on previous pharmacological studies examining the cognitive effects of MOD in healthy subjects [1,2]. Subjects were asked to abstain from caffeine or alcohol intake in the 24h before the experiment, to maintain their regular sleep pattern and to have a light breakfast or snack and juice before the experiment began. On the experimental day all subjects were scheduled between 9-11am (no treatment group difference, p > 0.5).
Before administration subjects underwent additional assessments to control for pre-treatment differences in mood and inhibitory control-related traits, using Positive and Negative Affect Schedule [3], Beck Depression Inventory II [4], State Trait Anxiety Inventory [5], Behavioral Inhibition/Activation System Scale [6], and Autism Spectrum Quotient [7]. Following a baseline assessment of cardiovascular activity (blood pressures, pulse rate) treatment was administered. In line with the pharmacodynamic profile of MOD [8,9], the experimental paradigms started 2h after administration. The affective Stroop task was preceded by a training session outside of the scanner and started 2h after treatment with concomitant fMRI acquisition, which lasted about 40min. To estimate effects of MOD on metacognition, a validated metacognitive paradigm was administered after the fMRI assessment. During the experimental timeline, cardiovascular indices were assessed at baseline and before scanning (+1.75h). Affective states were assessed (baseline, +1.75h, +3.5h) in the domains of “calmness”, “contentedness”, and “alertness” [10] using visual analogue scales (VAS) [11]. In order to estimate potential of MOD on subjective perception of performance, after experiment task-specific ratings of subjective performance perception and task enjoyment were assessed using VAS.

Metacognition paradigm 
Metacognitive performance was assessed using a validated paradigm (scripts available via https://github.com/metacoglab/meta_dots). Participants were instructed to make dot-density perceptual decisions and rate their confidence of accuracy on each trial. Performance was controlled online by an adaptive one-up two-down staircase procedure which converges on 70.7% accuracy. In the first phase, example stimuli were shown with text below the coupled circles indicating the number of dots in each circle (i.e., “40 vs. 60”). Participants then practiced a series of judgments during which they had to indicate which circle contained more dots without confidence ratings. During this phase only, participants received trial-by-trial feedback on their performance in order to familiarize them with the task and to calibrate a subject-specific level of difficulty by initiating the staircase procedure. The following 10 practice trials incorporated both dot-density decision making and confidence rating so that participants became familiar with rating their confidence. Finally, participants performed the experimental paradigm after completely understanding the task and were instructed to reflect their subjective confidence ratings and to make full use of the entire 1-6 score [12-14]. The subsequent main experimental paradigm consisted of eight blocks encompassing 25 trials per block. In each trial, following a white fixation cross centered on a black background (1s), two circles were presented for 0.7s which contained different numbers of dots. After responding which circle contained more dots (no time limitation), participants rated the confidence (1-6 scores, 1 lowest, 6 highest) with respect to the accuracy of the decision (4s).

MRI data acquisition and preprocessing 
MRI data were collected at a 3.0 Tesla system (GE MR750, General Electric Medical System, Milwaukee, WI, USA). A total of 213 functional volumes of T2*-weighted echo planar images were obtained for each subject using the following acquisition parameters: repetition time, TR, 2000ms; echo time, TE, 30ms; slices number, 43; slice-thickness, 3.2mm; gap, 0.6mm; field of view, 220×220mm; matrix size, 64×64; voxel size, 3.44×3.44×3.2mm; flip angle, 77°. High-resolution whole-brain T1-weighted images were additionally acquired to improve normalization of the functional images and to exclude subjects with apparent brain pathologies (spoiled gradient echo pulse sequence with oblique acquisition, acquisition parameters: TR, 8.2ms; TE, 3.2ms; flip angle, 8°; field of view =256×256mm; acquisition matrix, 256×256; thickness, 1mm; 176 slices).
Preprocessing of the functional MRI timeseries was implemented using standard procedures in SPM12 (Wellcome Trust Center of Neuroimaging, University College London, London, United Kingdom). The first five volumes were discarded to achieve magnet-steady images. The remaining functional images were realigned to correct for head motion, co-registered with the T1-weighted structural images and normalized to Montreal Neurological Institute (MNI) standard space using the segmentation parameters from the structural images. Normalized images were written out at 3mm3 voxel size and spatially smoothed using a Gaussian kernel with 8mm full-width at half-maximum (FWHM).
Based on our priori regional-specific hypothesis [15-18] analysis focused on conflict network as identified by a single mask encompassing the atlas [19] defined bilateral IFG, rACC and dmPFC. Specifically, the IFG was identified by a combinatory mask of all the subregions of IFG, and the rACC was defined as the superior portion of the anterior cingulate gyrus (Y > 30mm) [20]. The dmPFC was derived from the medial areas of superior frontal gyrus in Brainnetome atlas [19].  


Supplementary results 
Effects of treatment on self-reported affective state and cardiovascular indices 
[bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK74][bookmark: OLE_LINK75]In order to test unspecific treatment effects on affective states, mixed ANOVAs were employed on the three affective factors of the VAS ratings. Main effects of time were significant for both, factors of calmness and contentedness (F (2, 70) = 4.72, p = 0.010, partial η2 = 0.010; F (2, 70) = 10.35, p = 0.001, partial η2 = 0.129, respectively) irrespective of treatment. Alertness showed no significant main effects or interaction effects (all ps > 0.1). Cardiovascular assessments indicated no significant treatment effects on blood pressure (diastolic or systolic) or pulse rate throughout the experimental timeline (all ps > 0.1, see also Fig. S1 a &b).

General and context-specific neural activation patterns during conflict processing  
On the whole brain level, the main effect of congruence induced widespread activity within the conflict control network including the bilateral IFG, dorsal anterior cingulate cortex, rostral anterior cingulate cortex (rACC), dorsolateral prefrontal cortex and supplementary motor area (pFWE-cluster < 0.05) validating the present paradigm (see Table S2). To further probe the neural reactivity on distinct conflict across subjects, main effects of congruence were examined in separate tasks demonstrating that the IFG was activated in both emotional and cognitive tasks (pFWE-cluster < 0.05), and activity in the rACC (i < c) was specifically significant in emotional (pFWE-cluster < 0.05) but not cognitive conflict. These results confirm that the lateral prefrontal cortex, particularly the IFG, can be considered as conflict-general regions [21], whereas rACC was specifically engaged during emotional conflict [15,16].
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Supplementary figures 
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Fig. S1 MOD effects on cardiovascular indices. 
No significant treatment differences were observed for (a) blood pressures and (b) heart rate during the experimental timeline. 
MOD, modafinil; PLC, placebo.
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Fig. S2 Effects of MOD on metacognitive performance. 
MOD had no effects on the confidence-related metacognitive indices, whereas discrimination accuracy was facilitated compared to PLC treatment. 
*p < 0.05. MOD, modafinil; PLC, placebo.


Supplementary tables
	Table S1. Modafinil effects on conflict processing performance

	
	Accuracy
	Reaction time

	
	F (1, 70) 
	p
	partial η2 
	F (1, 70) 
	p
	partial η2

	Congruence
	104.72
	< 0.001
	0.599
	323.43
	< 0.001
	0.822

	Task
	0.79
	0.376
	0.011
	25.51
	< 0.001
	0.267

	Treatment
	1.39
	0.243
	0.019
	0.62
	0.435
	0.009

	Congruence × task
	15.79
	< 0.001
	0.184
	1.81
	0.183
	0.025

	Congruence × treatment
	2.18
	0.145
	0.030
	0.22
	0.641
	0.003

	Task × treatment
	3.91
	0.052
	0.053
	2.60
	0.111
	0.036

	Congruence × task × treatment
	2.13
	0.149
	0.030
	1.43
	0.236
	0.020


 


	Table S2. Main effect of congruence on neural processing (pFWE-cluster < 0.05) 

	
	
	MNI coordinates
	
	
	

	Region
	Side
	x
	y
	z
	F (1, 71) 
	k
	pFWE-cluster

	Inferior frontal gyrus
	R
	42
	15
	27
	82.77 
	514
	< 0.001

	    Insula
	R
	33
	27
	3
	48.47 
	
	

	Inferior frontal gyrus
	L
	-45
	12
	27
	75.50 
	539
	< 0.001

	    Inferior frontal gyrus
	L
	-33
	27
	0
	54.93 
	
	

	    Inferior frontal gyrus
	L
	-42
	18
	6
	41.05 
	
	

	Fusiform
	R
	48
	-48
	-21
	50.07 
	126
	< 0.001

	Supplementary motor area
	L
	-9
	12
	48
	48.68 
	144
	< 0.001

	    Dorsomedial prefrontal cortex
	R
	6
	15
	54
	41.17 
	
	

	Inferior parietal lobe
	L
	-27
	-54
	39
	44.38 
	40
	< 0.001

	Fusiform
	L
	-30
	-42
	-15
	43.96 
	24
	0.001

	Middle frontal gyrus
	L
	-21
	24
	45
	42.29 
	72
	< 0.001

	Rostral anterior cingulate cortex
	L/R
	0
	45
	-12
	38.82 
	153
	< 0.001

	    Ventromedial prefrontal cortex
	L
	-6
	54
	-6
	34.22 
	
	

	    Rostral anterior cingulate cortex
	R
	6
	51
	3
	28.80 
	
	

	Dorsolateral prefrontal cortex
	R
	27
	33
	45
	38.30 
	33
	< 0.001

	Middle frontal gyrus
	L
	-33
	-6
	66
	37.44 
	25
	0.001

	Posterior cingulate cortex
	L
	-12
	-57
	12
	36.01 
	23
	0.001

	Angular gyrus
	R
	30
	-54
	39
	35.20 
	18
	0.001

	Cerebellum
	L
	-42
	-63
	-30
	33.12 
	41
	< 0.001

	Cerebellum
	L
	-9
	-78
	-33
	31.59 
	13
	0.003

	Angular gyrus
	L
	-42
	-75
	36
	29.85 
	29
	< 0.001



MNI, Montreal Neurological Institute; L, left; R, right

	Table S3. Main effect of task on neural processing  (puncorrected-peak < 0.005) 

	
	
	MNI coordinates
	
	
	

	Region
	Side
	x
	y
	z
	F (1, 71)
	k
	puncorrected-peak

	Inferior frontal gyrus
	L
	-51
	30
	0
	20.92 
	76
	< 0.001

	Inferior frontal gyrus
	R
	54
	33
	-3
	14.70 
	21
	< 0.001

	Dorsomedial prefrontal cortex
	L
	-3
	42
	57
	14.08 
	9
	< 0.001

	Occipital lobe
	L
	-12
	-96
	6
	13.72 
	64
	< 0.001

	Middle temporal gyrus
	R
	45
	-39
	0
	12.75 
	18
	0.001

	Postcentral gyrus
	R
	39
	-30
	66
	12.45 
	8
	0.001

	Ventromedial prefrontal cortex
	L
	-9
	57
	-12
	11.27 
	33
	0.001

	Middle temporal gyrus
	R
	54
	0
	-21
	11.26 
	13
	0.001

	    Superior temporal gyrus
	R
	51
	9
	-24
	8.72 
	
	0.001

	Inferior parietal lobe
	L
	-66
	-36
	33
	11.15 
	15
	0.001

	Superior temporal gyrus
	R
	63
	-42
	3
	11.12 
	20
	0.001

	Occipital lobe
	R
	18
	-84
	-21
	10.77 
	5
	0.002

	Middle temporal gyrus
	L
	-57
	-57
	0
	10.23 
	14
	0.002

	Middle temporal gyrus
	R
	57
	-54
	-6
	9.88 
	10
	0.002

	Inferior parietal lobe
	R
	60
	-30
	27
	9.63 
	8
	0.003



MNI, Montreal Neurological Institute; L, left; R, right 

	Table S4. Main effect of treatment on neural processing  (puncorrected-peak < 0.005) 

	
	
	MNI coordinates
	
	
	

	Region
	Side
	x
	y
	z
	F (1, 70)
	k
	puncorrected-peak

	Cerebellum
	L/R
	0
	-48
	-24
	10.46 
	5
	0.002

	Dorsomedial prefrontal cortex/supplementary motor area 
	L
	-6
	21
	42
	9.69 
	8
	0.003



MNI, Montreal Neurological Institute; L, left; R, right 

	[bookmark: _GoBack]Table S5. Distinct conflict processing within the modafinl group  (pFWE-cluster < 0.05) 

	
	
	MNI coordinates
	
	
	

	Region
	Side
	x
	y
	z
	t34
	k
	pFWE-cluster < 0.05

	Fusiform
	R
	36
	-36
	-18
	5.92 
	1439
	< 0.001

	    Fusiform
	R
	33
	-48
	-15
	5.88 
	
	

	Fusiform
	L
	-33
	-36
	-21
	5.72 
	346
	< 0.001

	    Cerebellum
	L
	-30
	-54
	-21
	5.52 
	
	

	    Fusiform
	L
	-27
	-45
	-15
	5.44 
	
	

	Precentral gyrus
	L
	-57
	0
	6
	5.70 
	216
	0.001

	    Postcentral gyrus
	L
	-51
	-18
	24
	4.44 
	
	

	Precentral gyrus
	R
	48
	-12
	12
	5.42 
	171
	0.004

	    Superior temporal gyrus
	R
	54
	-12
	6
	4.19 
	
	

	    Insula
	R
	39
	-12
	9
	4.15 
	
	

	Occipital lobe
	L
	-39
	-69
	6
	5.39 
	451
	< 0.001

	    Precuneus
	L
	-18
	-69
	39
	5.23 
	
	

	    Superior occuipital gyrus
	L
	-30
	-81
	24
	4.77 
	
	

	Middle temporal gyrus
	R
	39
	-6
	-15
	5.26 
	116
	0.021

	    Parahippocampus
	R
	15
	-6
	-21
	4.63 
	
	

	    Amygdala
	R
	33
	-3
	-18
	4.42 
	
	

	Posterior cingulate cortex
	L
	-18
	-63
	6
	4.64 
	103
	0.033

	    Occipital lobe
	L
	-21
	-69
	-6
	4.13 
	
	



MNI, Montreal Neurological Institute; L, left; R, right
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