
    
      Fig. 3. 
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        Rest-frame UVJ diagram used to classify galaxy populations. The solid black lines are boundaries in Schreiber et al. (2018). The dashed lines are the modified boundaries used in this work (see Sect. 3.1.2). The red dots are QGs; blue dots are SFGs; purple and orange dots are both RQGs. The colour-shaded regions are RQG regions, and they are divided into fast- and slow-quenching regions. The two regions are divided by black and red diagonal solid lines according to evolution tracks (red and purple lines) of two model galaxies with a 1 and 0.1 Gyr quenching timescale, respectively (see Sect. 3.2). The arrow is the dust extinction vector corresponding to E(B − V)=0.1. Numbers indicate the different regions: 1 and 2 are fast-quenching RQG; 3 and 4 are slow-quenching RQG; 5 and 6 are QG; 7 is SFG.

      

    

  
    
      Fig. 5. 
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        Mass dependence of Q.E. Left panel: dependence in all environments in our sample cluster candidates. Middle and right panels: dependence in two subsamples divided by local density. The total number of galaxies in the two subsamples are the same. The number to the left of each data point is the number of RQGs in this mass bin, while the number to the right is the number of SFGs. The total number of SFGs or RQGs in the middle and the right panels is the same as the number of the cluster candidates in the left panel. Errors are propagated based on the Poisson statistics error of each population in each bin.

      

    

  
    
      Fig. 7. 
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        Mass dependence of Q.S. Left panel: dependence in all environments in our sample of cluster candidates. Middle and right panels: dependence in two subsamples divided by local density (same bin division as in Fig. 5). The number to the left of each data point is the number of RQGs in this mass bin, while the number to the right is the number of QGs. The total number of QGs or RQGs in the middle and right panels is the same as the number of cluster candidates in the left panel. Errors are propagated based on the Poisson statistics for each population in each bin.

      

    

  
    
      Fig. 10. 
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        Quenching timescale does not have a clear relation with local density. The number to the left and right of each data point respectively represent the number of slow- and fast-quenching galaxies for each mass bin. Errors are derived based on the Poisson statistics error of each population in each bin.

      

    

  
    
      Fig. 11. 
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        Quenching timescale decrease with redshift. The number to the left and right of each data point respectively represent the number of slow- and fast-quenching galaxies for each mass bin. Errors are derived based on the Poisson statistics error of each population in each bin.

      

    

  
    
      Fig. 12. 
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        In this figure, we show results of Q.E. and Q.S. in fast- and slow-quenching galaxies separately. Slow-quenching galaxies (same as long visibility timescale galaxies) are marked with orange points, while fast-quenching galaxies (same as short visibility timescale galaxies) are marked with light blue points.

      

    

  
    
      Fig. 13. 
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        Comoving number density evolution of all RQGs, slow-quenching RQGs, and fast-quenching RQGs. To increase the statistics, all galaxies are put into two bins, 0.5 <  z <  0.75 (low redshift) and 0.75 <  z <  1.0 (high redshift), consisting of 1468 and 2419 RQGs, respectively.

      

    

  
    
      Table 6. 

      Spectral indices of RQG feature lines used in this study.

      
        


	Name
	Index band (Å)
	Blue continuum (Å)
	Red continuum (Å)





	Hδ
	4083.50–4122.25
	4041.60–4079.75
	4128.50–4161.00



	[OII]
	3713.00–3741.00
	3653.00–3713.00
	3741.00–3801.00





      

    

  
    
      Fig. 14. 
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        UVJ-selected RQGs with strong absorption lines (in blue) and without strong absorption lines (in red) and their rest-frame UVJ colour uncertainties. Star symbols are galaxies without strong [OII] emission, while squares are galaxies with strong [OII] emission lines. Crosses are galaxies that are not selected as RQG in the UVJ diagram, but with RQG spectral features and their UVJ colour uncertainties. The arrow shows the reddening vector.

      

    

  
    
      Fig. 15. 
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        Two checked galaxy spectra (in observed frame). Spectral features are indicated with green dashed lines. An artificial break between two chips of the DEIMOS spectrograph is shown as a grey shaded area. Top panel: typical spectrum for strong Balmer absorption line galaxy, at z = 0.864. Bottom panel: typical spectrum for weak Balmer absorption line galaxy, at z = 0.553.

      

    

  
    
      Fig. 16. 
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        Comparison between comoving number density of this work (RQG in traditional UVJ selection region) and Wilkinson et al. (2021) (PSB) in the COSMOS field. The five redshift bins in this plot are 0.5−0.6, 0.6−0.7, 0.7−0.8, 0.8−0.9, and 0.9−1.0.

      

    

  
    
      Table B.4. 

      Top table: Information of mass bins in low local density (middle panel in Figs. 6 and 8). Bottom table: Information of mass bins in high local density (right panel in Figs. 6 and 8).

      
        


	Local density range [/Mpc2]
	number of galaxies





	0.40-1.02
	233



	1.02-1.49
	231



	1.49-
	231



	Local density range [/Mpc2]
	number of galaxies



	0.40-1.16
	233



	1.16-1.57
	235



	1.57-
	233





      

    

  
    
      Table C.1. 

      Information of galaxy spectra in Sect. 5.1 and Fig. 14. The first column gives the source of the spectroscopic data. The second column shows galaxy ID. The third and fourth columns show rest-frame UVJ colours. The fifth and sixth columns show equivalent width of Hδ and [OII] lines; a positive value means emission and a negative value means absorption. The seventh column shows the type of galaxy classified by rest-frame UVJ colours.

      
        


	Dataset
	ID
	V-J
	U-V
	Hδ[Å]
	[OII][Å]
	Type
	Comment





	DEIMOS
	246749
	1.13
	1.49
	-5.74±0.19
	1.80±0.27
	RQG
	



	DEIMOS
	845010
	0.70
	1.15
	-5.67±0.75
	/
	RQG
	



	DEIMOS
	228878
	1.21
	1.47
	-5.12±0.49
	4.76±0.75
	RQG
	



	DEIMOS
	240895
	0.84
	1.30
	-4.31±0.07
	2.81±0.17
	RQG
	



	DEIMOS
	758494
	0.77
	1.26
	-9.42±0.23
	33.77±0.20
	RQG
	



	DEIMOS
	402222
	0.96
	1.40
	-6.69 ±0.01
	9.41±0.02
	RQG
	



	DEIMOS
	255316
	1.07
	1.53
	-6.64±0.07
	7.59±0.12
	RQG
	



	DEIMOS
	610145
	1.09
	1.45
	-5.42±0.22
	10.31±0.35
	RQG
	



	DEIMOS
	631292
	1.19
	1.51
	-4.35±0.28
	6.10±0.46
	RQG
	



	DEIMOS
	609077
	1.49
	1.81
	-4.54±0.12
	14.82±0.28
	RQG
	



	DEIMOS
	559691
	1.19
	1.65
	-3.87±0.10
	0.77±0.19
	RQG
	



	DEIMOS
	375916
	1.31
	1.60
	-2.06±0.02
	/
	RQG
	



	DEIMOS
	391497
	1.09
	1.38
	-1.81±0.08
	4.75±0.06
	RQG
	



	DEIMOS
	908883
	1.13
	1.49
	16.25±0.79
	/
	RQG
	X-ray AGN



	DEIMOS
	314012
	1.13
	1.41
	-3.50±0.13
	34.46±0.69
	RQG
	



	DEIMOS
	745276
	1.24
	1.55
	-0.58±0.35
	17.67±0.75
	RQG
	



	DEIMOS
	635561
	1.10
	1.55
	4.08±0.06
	8.44±0.13
	RQG
	X-ray AGN



	DEIMOS
	897743
	0.95
	0.80
	-4.32±0.34
	2.89±0.32
	SFG
	AGN



	DEIMOS
	855876
	1.08
	1.32
	-4.51±0.06
	4.01±0.11
	SFG
	



	DEIMOS
	353441
	0.97
	1.74
	-5.53±0.15
	3.26±0.60
	QG
	



	DEIMOS
	816527
	1.10
	1.60
	-6.39±0.03
	3.24±0.06
	QG
	



	LEGA-C
	835004
	0.90
	1.53
	-6.68±0.34
	4.36±0.09
	RQG
	



	LEGA-C
	777794
	1.44
	1.72
	-6.42±0.44
	12.64±0.11
	RQG
	



	LEGA-C
	811857
	1.24
	1.57
	-4.24±0.68
	/
	RQG
	



	LEGA-C
	837551
	1.39
	1.78
	-3.53±0.62
	-0.40±0.03
	RQG
	



	LEGA-C
	816426
	1.06
	1.47
	-3.17±0.35
	/
	RQG
	



	LEGA-C
	438059
	1.14
	1.59
	-3.03±0.61
	4.37±0.03
	RQG
	



	LEGA-C
	810957
	1.19
	1.55
	-1.52±0.37
	38.56±0.36
	RQG
	



	LEGA-C
	865973
	1.09
	1.55
	-1.26±0.79
	13.33±0.51
	RQG
	



	LEGA-C
	621801
	1.18
	1.52
	-1.20±0.48
	0.08±0.07
	RQG
	



	LEGA-C
	810435
	1.47
	1.73
	-4.15±0.65
	28.88±0.09
	RQG
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