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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)=

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

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

At 7.0 < z < 8.7, [O III]+Hβ and Hα+[N II] drop into 4.5 and 5.8μm band, respectively. Evolution of the EW(Hα):
However, 5.8μm band suffer from lower sensitivities.
Solution: Combining the imaging available for samples of galaxies, and extracting
their average properties.

Implications on reionization:

Sample: 102 candidate LBGs at 7.3 < 𝑧𝑝ℎ𝑜𝑡 < 8.7, Y−dropout (Bouwens et al. 2015b)
Median stack: 2” diameter aperture depth: ~26.0−27.0 mag

depth: ~23.0−24.0 mag
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Overall agreement, but 1σ above the expected
values from sSFR ∝ 1 + 𝑧 5/2 (Dekel et al.
Escape fractions 𝑓𝑒𝑠𝑐 ~ 10% are sufficient for star-forming galaxies
2013) → Personal comment: bias from 10 very
to fully ionize the neutral H at z ~ 8 through escaping LyC radiation.
bright sources in the COSMOS and UDS fields
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Star formation burstiness in low-mass galaxies:

SFMS:
The observed flattening of the slope towards low-mass galaxies is likely the result of
H𝛼 flux incompleteness. However, the deviation from the main sequence is much
larger at low mass, as the highest 𝐸𝑊H𝛼 values are observed at lower masses.
↔ Other UV or SED-based SFR indicators found no evidence of increasing scatter
towards lower masses, nor evidence for an enhanced H𝛼 luminosity compared to UV

Target: Galaxies at 0.7 < 𝑧 < 1.5 down to a stellar mass of 108 𝑀⊙
Observation: 3D-HST (Spectroscopy, Momcheva et al. 2016)
HDUV legacy survey (UV imaging, Oesch et al. 2018)

H𝛼 v.s UV:
The SFR𝐻𝛼/SFR𝑈𝑉 ratio differ from the model in Weisz+12 with burst episodes
lasting less than 10 Myr and a period of 250 Myr between bursts.
Also, high-𝐸𝑊H𝛼 galaxies have the highest SFR𝐻𝛼/SFR𝑈𝑉
(i) a larger 𝜏 in the exponential SF; (ii) a shorter period between successive SF bursts.
(iii) IMF (binary stars, higher mass end)

𝝃𝒊𝒐𝒏 : the production rate of Lyman-continuum photons (λ < 912 Å) per
unit Ultra-Violet (UV) continuum luminosity measured at 1500 Å.
80Å
Log(𝜉ion) = 0.21 𝑡𝐿 + 22.82

Dust attenuation correction:
Nebular, Domínguez et al. 2013:
Balmer decrements vs. galaxy stellar mass
Stellar, UV slope 𝛽:
Assuming an intrinsic UV slope of 𝛽0 =-2.62
(Reddy et al. 2018a)
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It is also found that 𝜉ion is anti-correlated with stellar
mass and absolute UV magnitude
Other Recent studies: low-mass galaxies
are more representative of the galaxy
population at the epoch of reionization
and take charge of reionization.
Implication:
The classical value of Log(𝜉ion) = 25.2,
based on massive galaxies, may not hold
in low-mass galaxies.
Variations of the escape fraction in lowmass galaxies, driven by supernovae
explosions of massive stars

