Materails one
[bookmark: _GoBack]MNE package and custom Python scripts were utilized for pre-processing and analysis of the EEG data. To evaluate the performance of SO-detection algorithm,  we summarized the instantaneous phase of SO when each tone was delivered. Firstly,  SO phase was calculated as following processes: EEG signals recorded from the Fp1 region were subjected to band-pass filtering from 0.7 to 1 Hz using a zero-phase   shift, Hamming-windowed sinc finite-impulse response (FIR) filter, followed by a Hilbert transform for phase extraction. Secondly, the number frequency of real phase when tone delivering was calculated and plotted as circular histograms for STIM and SHAM conditions, respectively.
Tone-evoked EEG potential was also calculated. Firstly, the EEG signal were band-pass filtered between 0.5 and 35 Hz and averaged across all blocks under STIM and SHAM conditions, respectively. Secondly, EEG data were segmented into 3.5-second clips. Each clip including 0.5-second EEG before stimulation and 3 seconds post-stimulation (STIM or SHAM). Thirdly, each clip was baseline-corrected relative to its 0.5-second pre-stimulus interval. Lastly, the clips were averaged under STIM and SHAM conditions respectively. 
Power spectral density (PSD) was computed for each epoch with a frequency resolution of 0.25 Hz (2000-point FFT). The PSD estimates were then averaged across all epochs and smoothed using a three-point moving average under STIM and SHAM condition respectively. To remove the EEG variations across nights and subjects, for each epoch, the power of each 0.25-Hz frequency band was normalized to the cumulative power (MCP) of the 0.25-30 Hz band. Finally, the average percent power change from SHAM blocks to STIM blocks was calculated[1]. The percentage power differences between STIM and SHAM blocks were calculated in following six frequency bands: SWA (0.5-4Hz), theta (4-8Hz), alpha (8-12Hz), slow spindle (12-14Hz), fast spindle (14-16Hz), and beta (16-20Hz). The calculation was performed using the formula:(STIM power - SHAM power)*100 /SHAM power.
Event-related spectral perturbation (ERSP) plots were used to detect time-varying changes or perturbations in the spectral content that might not been captured in time-averaged signals[16, 17] . The ERSP of each epoch was calculated with and the "mne.time_frequency.tfr_morlet" function from MNE Python package. Briefly, it uses a family of complex Morlet wavelets to decompose signals into time-frequency representations. We used 100 log-spaced frequencies corresponding to each 0.25-Hz frequency bin and increased the number of wavelet cycles used from 1 cycle at 0.8 Hz to 40 cycles at 20 Hz. To estimate phase consistency across trials at different frequencies and characterize the amount of phase-locking across trials, we used inter-trial coherence(ITC). A significant increase in ITC would indicate that EEG activity at a specified time and frequency was phase-locked with respect to stimulus onset.
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