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Constraining Hα at z > 6 is quite challenging:

1. The flux densities in both the IRAC 3.6 and 4.5μm bands are enhanced by nebular 

emission lines.  Continuums or Emission lines ?

2. Still unconstrained line ratios at these early epochs

At 7.0 < z < 8.7, [O III]+Hβ and Hα+[N II] drop into 4.5 and 5.8μm band, respectively.

However, 5.8μm band suffer from lower sensitivities.

Solution: Combining the imaging available for samples of galaxies, and extracting 

their average properties.

Sample: 102 candidate LBGs at 7.3 < 𝑧𝑝ℎ𝑜𝑡 < 8.7, Y−dropout (Bouwens et al. 2015b)

Median stack:

HST IRAC

4.3𝝈 1.8𝝈

depth: ~26.0−27.0 mag depth: ~23.0−24.0 mag2” diameter aperture

Stacking:

Excluding neighboring objects by 

Mophongo (Labbe et al. 2006);

For IRAC imaging, stacking was 

done after exluding neighbours.

The aperture photometry was corrected to total using the median of the PSFs 

Correction factors are  2.2, 2.2, 2.9 and 3.3 for the 3.6, 4.5, 5.8 and 8.0μm bands.

SED fitting result: (FAST)

Color:

1. The [3.6] − [5.8] = 0.82 ± 0.27mag

→
→ EW(Hα)=

The first detection of Hα from broad-band photometry in 

normal star-forming galaxies at z > 6.5

2. The [3.6] − [4.5] = 0.54 ± 0.13mag →

Hα is very strong in these z~8 LBGs

3. The J − H = −0.10 ± 0.07mag → β ~ -2.4, blue UV slope

Evolution of the EW(Hα):

Overall agreement, but 1σ above the expected 

values from sSFR ∝ 1 + 𝑧 5/2 (Dekel et al. 

2013) → Personal comment: bias from 10 very 

bright sources in the COSMOS and UDS fields

Implications on reionization:

Escape fractions 𝑓𝑒𝑠𝑐 ~ 10% are sufficient for star-forming galaxies 

to fully ionize the neutral H at z ~ 8 through escaping LyC radiation.


