
    
      Fig. 3. 
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        Frequency (black line) and power (background colour chart) of the highest peak in the LS diagram computed after detrending the V-band data using the average over N days (x-axis). The maximum power is reached for N = 3 days. The spread of the frequency is compatible with the uncertainties of the measurement.

      

    

  
    
      Fig. 5. 
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        Comparison of LS diagrams in different time intervals. The LS diagram computed considering all the available V-band data is shown in orange, whereas the diagram computed considering only the data within (outside) the interval MJD 58283-58391 is shown in blue (green).

      

    

  
    
      Fig. 7. 
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        Evolution of the amplitude and shape of the periodical signal in the light curve of MAXI J1820+070 between MJD 58283 and MJD 58391 seen in the folded optical data in different sub-intervals. The colour code is the same as in Figs. 1 and 4. The dashed black line corresponds to the best-fitting sinusoid (Eq. (1)) for the entire interval. Except for the first panel, the phase of the signal remains constant, while its shape evolves with time. All the optical bands are in good agreement.

      

    

  
    
      Fig. 10. 
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        Ten spectra of MAXI J1820+070 recorded with the Asiago 1.22m + B&C telescope. From top to bottom, the spectra are arranged in order of observing date. They have been offset for plot clarity by the indicated amount. Next to the offset is listed the B-band magnitude exhibited by MAXI J1820+070 at the time of the spectroscopic observation. The brightest emission lines are identified as well as a sample of the interstellar features seen in absorption (CaII, NaI, and the diffuse interstellar band at 6281 Å as representative of several other well visible diffuse interstellar bands).

      

    

  
    
      Fig. 11. 
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        Zoomed-in view from Fig. 10 of the MAXI J1820+070 spectra for 2018 covering hydrogen Hβ, HeII 4686 Å, and the broad 4640 Å blend attributed to NIII lines. The spectra are offset by the indicated quantity for clarity of the plot. The typical velocity separation of 850 km s−1 for the double-peaked profiles is marked.

      

    

  
    
      Fig. 12. 
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        Bottom panel: Evolution of the equivalent width (in Å) of representative emission lines as a function of time, calculated from the spectra of MAXI J1820+070 in Fig. 11. Top panel: Ratio between the equivalent widths of two of these lines, HeII 4686 Å and Hβ. The colour bar on the top indicates the value of the B band magnitude of the source at the time of the observations. We show for comparison also the periods where the optical (grey shaded area) and the X-ray (orange shaded area) modulation are seen in the light curves, together with the epochs of the different accretion states that the source entered (Shidatsu et al. 2019).

      

    

  
    
      Fig. 13. 
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        Central frequency evolution of NICER QPOs (grey points) compared to the optical QPOs (green stars) and the periods where the optical (grey shaded area) and the X-ray (orange shaded area) modulation can be seen in the light curves. We also show the epochs of the different accretion states that the source entered, as reported by Shidatsu et al. (2019).

      

    

  
    
      Fig. 14. 
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        Time evolution of the central frequency of the two most prominent X-ray QPOs in NICER data (grey points) together with the central frequency of the optical QPOs (green stars). On the left we show the evolution during March-April 2018, while on the right is the evolution during June 2018.

      

    

  
    
      Fig. 15. 
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        Comparison of optical and X-ray PDS of MAXIJ1820+070. The top and bottom panels show the NICER PDS, while the middle panels show the Iqueye PDS. The left panels correspond to the data taken around 18 April 2018, and those on the right correspond to the data taken around 8 June 2018. As no overlapping observations are available, we used for comparison the X-ray observations taken before and after the optical observations. The vertical red lines correspond to the central frequency of the QPOs observed in the optical PDS. In both periods the frequency of the most prominent QPO in the X-rays is in good agreement with the frequency of the second QPO in the optical band.

      

    

  
    
      Fig. 16. 
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        Comparison of optical and X-ray PDS of MAXIJ1820+070 for the data taken around 13 October 2018. The top panel shows the NICER PDS, and the bottom panel shows the Iqueye PDS. As no overlapping observations are available, we used for comparison the closest X-ray observation to our optical observation. The X-ray observation after our optical observation shows no clear QPO, and therefore we do not show the corresponding PDS. The vertical red lines correspond to the central frequency of the QPOs in the optical PDS. The frequency of the most prominent optical QPO (the second one in the optical PDS) is in good agreement with the frequency of the X-ray QPO.

      

    

  
    
      Table A.3. 

      Optical photometric observations.

      
        


	Band
	Telescope ID
	Start (MJD)
	Stop (MJD)
	Observing Nights
	Covered nights (%)
	MAG min
	MAG max





	U
	A3
	58270
	58755
	13
	2.7
	15.580
	12.628



	
	G2
	58219
	58923
	63
	8.9
	16.214
	11.796



	
	SA
	58240
	58697
	14
	3.1
	18.438
	12.087



	




	B
	1301
	58927
	59066
	3
	2.1
	19.204
	15.154



	
	1400
	58338
	59066
	62
	8.5
	19.227
	13.429



	
	2300
	58295
	58912
	75
	12.1
	19.107
	12.728



	
	18
	58221
	58738
	31
	6.0
	14.990
	12.368



	
	2T
	58274
	58729
	25
	5.5
	15.400
	13.422



	
	A3
	58270
	58766
	35
	7.0
	18.080
	13.395



	
	G2
	58219
	58923
	67
	9.5
	18.841
	12.362



	
	SA
	58240
	58740
	21
	4.2
	19.212
	12.702



	




	V
	1301
	58927
	59066
	7
	5.0
	19.183
	14.802



	
	1400
	58338
	59066
	62
	8.5
	18.533
	13.259



	
	2300
	58295
	58912
	83
	13.4
	18.422
	12.824



	
	18
	58221
	58738
	34
	6.6
	14.946
	12.217



	
	2T
	58274
	58729
	26
	5.7
	15.184
	13.234



	
	A3
	58270
	58767
	48
	9.6
	17.612
	13.178



	
	AAVSO
	58198
	58432
	139
	59.1
	15.337
	11.806



	
	G2
	58219
	58923
	67
	9.5
	16.802
	12.259



	
	SA
	58240
	58740
	21
	4.2
	18.219
	12.577



	




	Clear (to V)*
	AAVSO
	58201
	58390
	129
	67.9
	14.753
	11.677



	




	R
	1301
	58927
	59066
	7
	5.0
	18.145
	14.512



	
	2300
	58295
	58912
	84
	13.6
	18.073
	12.641



	
	18
	58221
	58738
	35
	6.8
	14.390
	11.970



	
	2T
	58274
	58729
	28
	6.1
	14.844
	12.961



	
	A3
	58270
	58766
	37
	7.4
	17.029
	12.914



	
	G2
	58219
	58923
	72
	10.2
	18.469
	11.874



	
	SA
	58240
	58740
	21
	4.2
	17.529
	12.295



	




	Clear (to R)*
	18
	58580
	58723
	2
	1.4
	14.317
	13.557



	
	2T
	58801
	58801
	1
	100.0
	18.200
	18.200



	
	3T
	58638
	58808
	14
	8.2
	18.258
	16.942



	
	G2
	58364
	58923
	21
	3.8
	18.282
	13.346



	




	I
	18
	58221
	58738
	33
	6.4
	14.162
	11.583



	
	2T
	58274
	58729
	26
	5.7
	14.430
	12.604



	
	A3
	58270
	58765
	35
	7.1
	16.430
	12.640



	
	G2
	58219
	58923
	63
	8.9
	15.966
	11.631



	
	SA
	58240
	58740
	21
	4.2
	16.732
	11.941



	




	g’
	1400
	58338
	59066
	66
	9.1
	18.921
	13.326



	




	r’
	1400
	58338
	59066
	68
	9.3
	18.251
	13.242



	




	i’
	1400
	58338
	59066
	65
	8.9
	18.191
	13.222



	




	*Clear (to V) or Clear (to R) stands for the observations taken in white light (without any filters) and reduced as if they were taken in V or R band.





      

      
Notes. The column "Covered nights" shows the percentage of the observed nights over the total number of nights in the interval from the first to the last observation for each band and each Telescope ID (Table A.2).
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