
    
      Fig. 2. 

      
        [image: thumbnail]
      

      
        Percentage of sources that were extracted with grizli, in detection magnitude bins. The error bars represent the binomial confidence intervals. The extraction completeness is modeled as a sigmoid function, separately for CONGRESS (left) and FRESCO (right). The resulting sigmoid functions are shown in Eqs. (3) and (4). We reach maximum completeness at mag ∼ 27.

      

    

  
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        Completeness of our line detection criteria as a function of grism wavelength (probing Hα redshift) and Hα flux, for each field and survey. Top: FRESCO GOODS-N. Middle: FRESCO GOODS-S. Bottom: CONGRESS (GOODS-N). These show an asymmetric wavelength dependence due to the sensitivity curves and cross the 50% limit at log(fHα/erg s−1 cm−2) ∼ −17.7.

      

    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        Relation between our catalog’s Hα flux and the detection magnitude (stack of F444W and F210M). The solid, black line represents a Bayesian linear fit, while the shadowed area represents the intrinsic 1σ dispersion around the mean relation. Grey, filled circles are the sources with completeness below 65%, while red circles correspond to galaxies with higher completeness. As can be seen, our catalog of Hα emitters is starting to become incomplete at ∼3 × 10−18 erg s−1 cm−2, where we are likely missing emitters that are not included in our parent catalog or are not extracted due to our requirements on photo-zs.

      

    

  
    
      Table 1. 

      Hα luminosity functions.

      
        


	log LHα
	N
	⟨c⟩
	ϕcomp



	erg s−1
	
	
	10−3 Mpc−3





	Congress (z ∼ 4.45)



	




	42.00
	149
	0.70
	[image: equation]



	42.25
	108
	0.73
	[image: equation]



	42.50
	38
	0.75
	[image: equation]



	42.75
	20
	0.73
	[image: equation]



	43.00
	4
	0.73
	[image: equation]



	43.25
	2
	0.75
	[image: equation]



	




	FRESCO (z ∼ 5.3)



	




	42.00
	135
	0.75
	[image: equation]



	42.25
	87
	0.80
	[image: equation]



	42.50
	47
	0.82
	[image: equation]



	42.75
	18
	0.82
	[image: equation]



	43.00
	7
	0.83
	[image: equation]



	




	FRESCO (z ∼ 6.15)



	




	42.00
	36
	0.68
	[image: equation]



	42.25
	23
	0.69
	[image: equation]



	42.50
	13
	0.70
	[image: equation]



	42.75
	4
	0.75
	[image: equation]





      

    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        Observed Hα luminosity function at z = 3.8 − 6.6, split in three redshift bins. Solid circles show the observed number densities, which are transparent when their average completeness is below 65% (these values are not considered for the fit). Solid lines within shaded regions show the fitted Schechter functions and the 68% confidence intervals. Also shown are the results of FLARES (Lovell et al. 2021; Vijayan et al. 2021) and SPHINX (Katz et al. 2023) at z ∼ 4, z ∼ 5, and z ∼ 6; and the results of Sun et al. (2023) at z ∼ 6.2.

      

    

  
    
      Table 2. 

      Schechter parameters of the observed Hα luminosity functions.

      
        


	z
	log LHα*
	ϕHα*
	αHα



	
	erg s−1
	10−3 Mpc−3
	





	4.45
	[image: equation]
	[image: equation]
	[image: equation]



	5.30
	[image: equation]
	[image: equation]
	[image: equation]



	6.15
	[image: equation]
	[image: equation]
	[image: equation]





      

    

  
    
      Table 4. 

      Schechter parameters of the star formation rate functions.

      
        


	z
	log SFR*
	ϕSFR*
	αSFR
	ρSFR;Hα



	
	M⊙ yr−1
	10−3 Mpc−3
	
	M⊙ yr−1 Mpc−3





	4.45
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	5.30
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	6.15
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]





      

    

  
    
      Fig. 10. 

      
        [image: thumbnail]
      

      
        Evolution of the Hα LFs across cosmic history. We compare our best-fit Hα LFs at z ∼ 4.45, z ∼ 5.3, and z ∼ 6.15, to previous results: Stroe & Sobral (2015) at z ∼ 0.2; Sobral et al. (2013) at z ∼ 0.4, 0.84, 1,47, and 2.23; Terao et al. (2022) at z ∼ 2.3; and Bollo et al. (2023) at z ∼ 4.4. Solid lines represent the regions that were probed observationally in each study. For those studies that only reported the dust-corrected luminosity functions, we inferred the uncorrected functions by reversing the dust correction applied for a fair comparison. We observe a trend of number densities increasing with decreasing redshift up to cosmic noon, to then reverse this trend and decrease until the present universe.

      

    

  
    
      Fig. 11. 

      
        [image: thumbnail]
      

      
        Cosmic evolution of the Hα LF Schechter parameters. Our best-fit values are compared to previous results at lower redshifts: Stroe & Sobral (2015) at z ∼ 0.2; Sobral et al. (2013) at z ∼ 0.4, 0.84, 1.47, and 2.23; Terao et al. (2022) at z ∼ 2.3; and Bollo et al. (2023) at z ∼ 4.4. Filled circles represent the parameters of observed Hα LFs, while open circles are for dust-corrected fits. For those studies that only reported the Schechter parameters of dust-corrected measurements, we inferred the log L* parameter by reversing the dust correction applied, and show those values as fainter solid circles.

      

    

  
    
      Fig. 12. 

      
        [image: thumbnail]
      

      
        Cosmic evolution of the SFRD. Our values compared to previous results: Stroe & Sobral (2015) at z ∼ 0.2; Sobral et al. (2013) at z ∼ 0.4, 0.84, 1.47, and 2.23; Terao et al. (2022) at z ∼ 2.3; Bollo et al. (2023) at z ∼ 4.4; and Rinaldi et al. (2023) at z ∼ 7.5. Filled circles represent values obtained from Hα luminosity functions, while open circles are from Bouwens et al. (2015) UV luminosity functions. The dotted line is the fit by Madau & Dickinson (2014). All literature results were scaled to match our Hα conversion factor.

      

    

  
    
      Fig. B.1. 

      
        [image: thumbnail]
      

      
        Comparison between our Hα fluxes, obtained with NIRCam/grism, and the Hα fluxes in JADES DR3 (D’Eugenio et al. 2024), obtained with NIRSpec prism. The solid lines are the 1:1 relations, while the shaded regions are the 1σ deviations. The median offsets written on top are calculated as log(fgrism/fJADES).

      

    

  
    
      Fig. C.1. 

      
        [image: thumbnail]
      

      
        1D spectra and F444W stamps of the five broad Hα emitters in CONGRESS identified in this work. Filled circles represent the observed flux values of the spectra, solid lines are the multicomponent Gaussian fits (continuum+Hα+[N II]), and dashed lines are the Hα broad, narrow, and [N II] components of these fits. The spectra are centered on the redshift of the narrow component.

      

    

  
    
      Table C.1. 

      Coordinates, redshifts, and broad-component FWHM of the 13 broad Hα emitters found in this work

      
        


	ID
	RA
	DEC
	zspec
	FWHM



	
	deg
	deg
	
	km s−1





	CONGRESS-7996
	189.187148
	62.272917
	4.821
	1293 ± 178



	CONGRESS-14873
	189.161854
	62.251068
	4.409
	1990 ± 131



	CONGRESS-19692
	189.286517
	62.238126
	4.404
	2383 ± 210



	CONGRESS-19922
	189.305664
	62.236941
	4.402
	1675 ± 102



	CONGRESS-27563
	189.276132
	62.214160
	4.406
	1674 ± 143



	FRESCO-GN-3549
	189.179308
	62.292535
	5.359
	1443 ± 138



	FRESCO-GN-5896
	189.285526
	62.280772
	5.087
	1503 ± 185



	FRESCO-GN-7827
	189.072083
	62.273428
	5.145
	1473 ± 107



	FRESCO-GN-9123
	189.057063
	62.268938
	5.245
	2206 ± 171



	FRESCO-GN-10745
	189.344287
	62.263365
	5.242
	2949 ± 180



	FRESCO-GN-16262
	189.281029
	62.247311
	5.539
	2556 ± 100



	FRESCO-GN-26821
	189.300147
	62.212065
	5.225
	1982 ± 179



	FRESCO-MultiGS-09
	53.1385956
	-27.790274
	5.483
	1396 ± 99
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