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Supplementary Methods 

Details of the rollercoasters  

The "Space" rollercoaster did not feature outstanding events during the ride besides two 

vertical spins starting around 47 s and 73 s after the onset of the experience. Virtual collisions 

of asteroids floating through the scenery led to explosions of the celestial bodies involved, 

accompanied by an explosive sound. Apart from this, there were little sound effects during the 

space experience. 

The "Andes" rollercoaster included a steep drop (24 s after onset), two jumps with steep 

landings (31 s and 67 s after onset), two passages through fires under the tracks (20 and 55 s 

after onset) and a looping (60 s after onset). Sound effects mimicked the sound of the waggon 

on the tracks, the fire, and the airflow. In the background a jingling melody was played. 

Simulator sickness questions 

The wording and items to assess simulator sickness, were:  

Please rate on a scale from 1 to 7 how much each symptom below is affecting you right now: 

(A) General discomfort 

(B) Nausea 

(C) Dizziness 

(D) Headache 

(E) Blurred vision 

(F) Difficulty concentrating  



3 

 3 

Supplementary Figures 

 

Figure 5 – figure supplement 1. Subjective emotional arousal ratings (no-movement 

condition). Emotional arousal ratings of the experience (without head movement). Coloured 

lines: individual participants; black line: mean across participants; vertical lines (light grey): 

beginning of the three phases (Space Coaster, Break, Andes Coaster); vertical lines (dark grey): 

manually labelled salient events (for illustration).  
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Figure 6 – figure supplement 1. Spatial patterns per single subject and movement condition 

yielded by the different spatial signal decompositions. For SSD the four patterns 

corresponding to the four highest eigenvalues among the accepted components (see 

methods) are displayed (note: subjects with less than four accepted SSD components were 

discarded for further analysis; for subjects with more than four accepted components, all of 

these components went into the further analyses but only the first four patterns are shown 

here). For SPoC the pattern associated with the component that yielded the strongest 

correlation between target and source power is displayed. For CSP the patterns associated 

with the components that maximized power during states of low and high emotional arousal 

are shown.   
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Supplementary Tables 

 

Figure 10 – figure supplement 1. Results per decoding approach and participant (nomov 

condition). SPoC: values for the component with the smallest (i.e., most negative) correlation 

between its alpha power and the emotional arousal ratings. λ: covariance; r: Spearman 

correlation coefficient; p: p-values obtained from the permutation test (see Methods) on the 

single subject level; CSP and LSTM: classification results. acc: proportion of correctly 

classified samples across the cross-validation folds. p: p-values obtained from the exact 

binomial test on the single subject level (see Methods). 
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Figure 10 – figure supplement 2. Results per decoding approach and participant (mov 

condition). Variables like in Figure 10–figure supplement 1.  
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Figure 2 – figure supplement 1. Selected alpha peaks (8-13 Hz) per participant and condition. 

Results of FOOF for three conditions: eyes-closed resting state, nomov, and mov.  
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Figure 4 – figure supplement 1. LSTM hyperparameter search (nomov condition). LSTM: 

number of cells per layer. FC: number of hidden units in fully connected layer, before final 

output neuron. l.rate: learning rate. reg.: type of weight regularizer. reg. strength: respective 

regularization strength. activ.func: intermediate layer activation function. components: 

individually selected components for training after SSD selection. mean accuracy: mean 

classification accuracy across 10 folds of cross validation.  
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Figure 4 – figure supplement 2. LSTM hyperparameter search (mov condition). Variables 

like in Figure 4–figure supplement 1. 


