Supplementary Table 1. the Granger causality connectivity results for patients in Group I.
	Patients
	F3 out
	Pz out
	TMS target

	P1
	0.0164
	0.0244
	Pz

	P2
	0.0081
	0.0152
	Pz

	P3
	0.0099
	0.0137
	Pz

	P4
	0.0128
	0.0294
	Pz

	P5
	0.0111
	0.0297
	Pz

	P6
	0.0128
	0.0239
	Pz

	P7
	0.0382
	0.0408
	Pz

	P8
	0.0335
	0.0143
	F3

	P9
	0.0353
	0.0241
	F3

	P10
	0.0247
	0.0204
	F3

	P11
	0.1562
	0.0354
	F3

	P12
	0.0555
	0.0198
	F3

	P13
	0.0211
	0.0137
	F3

	P14
	0.0231
	0.0114
	F3




Supplementary Table 2. CRS-R score statistical analysis results.
	Group
	I
	C
	S

	Descriptive results
	9.3571 +/- 3.7746  
	9.2143 +/- 3.1422  
	10.0714 +/- 4.0471

	
	11.9286 +/- 4.1596
	10.4286 +/- 3.2037
	10.4286 +/- 4.1642

	paired t-tests
	t(13) = 6.1880 
	t(13) = 5.6667
	t(13) = 2.1100

	
	d = 1.6538
	d = 1.5145
	d = 0.5639

	
	p = <0.001
	p = <0.001
	p = 0.05

	two-way ANOVA
	Group: F(2,39) = 0.1694, η² = 0.0086, p = 0.844750

	
	Time: F(1,39) = 69.4159, η² = 0.6403, p = <0.001

	
	Group x Time: F(2,39) = 15.1254, η² = 0.4368, p = <0.001



Supplementary Table 3. N100 statistical analysis results.
	Group
	I
	C
	S

	Descriptive results
	0.2712 +/- 0.3166
	0.1691 +/- 0.1452
	0.5380 +/- 0.4634

	
	0.4414 +/- 0.4914
	0.8075 +/- 0.3574
	0.5194 +/- 0.4151

	paired t-tests
	t(13) = 2.7895
	t(13) = 7.4537 
	t(13) = -0.7080 

	
	d = 0.7455
	d = 1.9921
	d = -0.1892

	
	p = 0.015333
	p = <0.001
	p = 0.491468

	two-way ANOVA
	Group: F(2,39) = 0.8588, η² = 0.0422, p = 0.431511

	
	Time: F(1,39) = 53.0948, η² = 0.5765, p <0.001

	
	Group x Time: F(2,39) = 29.2099, η² = 0.5997, p <0.001



Supplementary Table 4. P180 statistical analysis results.
	Group
	I
	C
	S

	Descriptive results
	0.8391 +/- 0.1565
	0.3314 +/- 0.2027
	0.4756 +/- 0.3690

	
	1.0710 +/- 0.1110
	0.6812 +/- 0.3433
	0.4816 +/- 0.3829

	paired t-tests
	t(13) = 6.4605 
	t(13) = 4.6922 
	t(13) = 0.1427 

	
	d = 1.7267
	d = 1.2540
	d = 0.0381

	
	p = <0.001
	p = <0.001
	p = 0.888706

	two-way ANOVA
	Group: F(2,39) = 14.3568, η² = 0.4240, p <0.001

	
	Time: F(1,39) = 40.2356, η² = 0.5078, p <0.001

	
	Group x Time: F(2,39) = 10.6718, η² = 0.3537, p <0.001



Supplementary Table 5. GMFA(1-500ms) statistical analysis results.
	Group
	I
	C
	S

	Descriptive results
	0.0332 +/- 0.0167
	0.0891 +/- 0.0333
	0.1083 +/- 0.0466

	
	0.0886 +/- 0.0472
	0.1430 +/- 0.0478
	0.1109 +/- 0.0443

	paired t-tests
	t(13) = 5.3479 
	t(13) = 4.7090 
	t(13) = 0.6474 

	
	d = 1.4293,
	d = 1.2585,
	d = 0.1730

	
	p = <0.001
	p = <0.001
	p = 0.528654

	two-way ANOVA
	Group: F(2,39) = 9.2320, η² = 0.3213, p <0.001

	
	Time: F(1,39) = 49.1710, η² = 0.5577, p <0.001

	
	Group x Time: F(2,39) = 10.6300, η² = 0.3528, p <0.001



Supplementary Table 6. GMFA(1-100ms) statistical analysis results.
	Group
	I
	C
	S

	Descriptive results
	0.0732 +/- 0.0250
	0.1234 +/- 0.0457
	0.1420 +/- 0.0585

	
	0.1315 +/- 0.0593
	0.2170 +/- 0.0687
	0.1407 +/- 0.0693

	paired t-tests
	t(13) = 3.6409 
	t(13) = 6.8208 
	t(13) = -0.0954 

	
	d = 0.9731
	d = 1.8229
	d = -0.0255

	
	p = 0.002989
	p = <0.001
	p = 0.925463

	two-way ANOVA
	Group: F(2,39) = 6.5903, η² = 0.2526, p = 0.003422

	
	Time: F(1,39) = 36.1961, η² = 0.4814, p <0.001

	
	Group x Time: F(2,39) = 11.0029, η² = 0.3607, p <0.001



Supplementary Table 7. GMFA(101-200ms) statistical analysis results.
	Group
	I
	C
	S

	Descriptive results
	0.0590 +/- 0.0406
	0.1175 +/- 0.0432
	0.1276 +/- 0.0662,

	
	0.1138 +/- 0.0890
	0.1937 +/- 0.0609
	0.1261 +/- 0.0597

	paired t-tests
	t(13) = 3.6313 
	t(13) = 5.9123 
	t(13) = -0.1903 

	
	d = 0.9705
	d = 1.5801
	d = -0.0509

	
	p = 0.003044
	p = <0.001
	p = 0.852006

	two-way ANOVA
	Group: F(2,39) = 5.0911, η² = 0.2070, p = 0.010852

	
	Time: F(1,39) = 37.0973, η² = 0.4875, p <0.001

	
	Group x Time: F(2,39) = 10.6786, η² = 0.3538, p <0.001



Supplementary Table 8. GMFA(201-300ms) statistical analysis results.
	Group
	I
	C
	S

	Descriptive results
	0.0466 +/- 0.0341
	0.1075 +/- 0.0492
	0.1109 +/- 0.0605

	
	0.0912 +/- 0.0761
	0.1472 +/- 0.0600
	0.1097 +/- 0.0605

	paired t-tests
	t(13) = 2.8942 
	t(13) = 2.1354 
	t(13) = -0.1685 

	
	d = 0.7735,
	d = 0.5707,
	d = -0.0450,

	
	p = 0.012546
	p = 0.052335
	p = 0.868764

	two-way ANOVA
	Group: F(2,39) = 4.7917, η² = 0.1973, p = 0.013780

	
	Time: F(1,39) = 10.8549, η² = 0.2177, p = 0.002103

	
	Group x Time: F(2,39) = 2.9866, η² = 0.1328, p = 0.062111



Supplementary Table 9. GMFA(301-400ms) statistical analysis results.
	Group
	I
	C
	S

	Descriptive results
	0.0559 +/- 0.0184
	0.0990 +/- 0.0442
	0.0876 +/- 0.0451

	
	0.0545 +/- 0.0259
	0.1208 +/- 0.0650
	0.0817 +/- 0.0507

	paired t-tests
	t(13) = -0.1593 
	t(13) = 1.2478 
	t(13) = -1.0925 

	
	d = -0.0426
	d = 0.3335
	d = -0.2920

	
	p = 0.875847
	p = 0.234101
	p = 0.294435

	two-way ANOVA
	Group: F(2,39) = 7.0485, η² = 0.2655, p = 0.002437

	
	Time: F(1,39) = 0.5122, η² = 0.0130, p = 0.478469

	
	Group x Time: F(2,39) = 1.6214, η² = 0.0768, p = 0.210667



Supplementary Table 10. GMFA(401-500ms) statistical analysis results.
	Group
	I
	C
	S

	Descriptive results
	0.0515 +/- 0.0134
	0.0781 +/- 0.0346
	0.0733 +/- 0.0290

	
	0.0522 +/- 0.0192
	0.1073 +/- 0.0425
	0.0764 +/- 0.0339

	paired t-tests
	t(13) = 0.1293 
	t(13) = 2.2730 
	t(13) = 0.5596 

	
	d = 0.0346
	d = 0.6075
	d = 0.1495

	
	p = 0.899101
	p = 0.040642
	p = 0.585292

	two-way ANOVA
	Group: F(2,39) = 8.9108, η² = 0.3136, p = <0.001

	
	Time: F(1,39) = 4.7580, η² = 0.1087, p = 0.035255

	
	Group x Time: F(2,39) = 3.2731, η² = 0.1437, p = 0.048523




