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Introduction:
SFMS: galaxies are experiencing a smooth buildup of stellar mass over time
The intrinsic scatter in the SFMS → “burstiness” of galaxy SFHs
Bursty SFHs may cause the excess of galaxies at the bright end of the UV LF

Observations and Measurements:
CEERS + JADES
SED: FAST (FSPS + delayed-τ + sub-solar metallicity + SMC curve)

Sample selection criteria:
1) JWST/NIRCam + 3DHST photometry
2) >5σ detections of at least two Balmer 
lines for dust correction
3) log (sSFR(SED)/yr) > −11
4) Remove AGN contamination [N II]/Hα 
flux ratio < 0.5
→ 146 galaxies in the redshift range          
1.4 ≤ z < 7

SFR indicators:
1) dust-corrected Hα luminosity
2) the SED-based SFR from FAST 
3) dust-corrected UV luminosity

−41.59

Five redshift bins: 1.4 < z ≤ 2.7, 2.7 < z ≤ 4, 4 < z ≤ 5, 5 < z ≤ 6, 6 < z ≤ 7

estimate the best-fit parameters 
by using the Python Markov 
Chain Monte Carlo (MCMC) 
implementation emcee

Discussion: 
1. SFR Intrinsic Scatter
The Hα-based SFMS is characterized by a larger intrinsic scatter than the UV-based SFMS by 0.21±0.05 dex
Not see any consistent mass dependence on intrinsic scatter from the low- to high-mass bins across redshift.
a) Comparison to theoretical works 
     Dominguez+2015 gasoline hydrodynamic simulations: consistent in UV, larger scatter in observation of Hα

     Donnari+2019 IllustrisTNG simulations: observations exceeds the predictions in both
 (The inability to resolve these processes the burstiness of SFHs in models)
b) Comparison to observational works 
      Tentatively observe a mass dependence comparing to MOSDEF sample (109.48𝑀⊙ vs. 109.98𝑀⊙) 
      A larger, mass-complete spectroscopic sample is needed

The Hα-to-UV luminosity 
ratio vs. stellar mass

The Hα-based 
SFMS from JWST 
observations at 
1.4 < z ≤ 2.7 
(purple) and 
MOSDEF 
observations at 
2.0 < z < 2.6

2. The Hα-to-UV luminosity ratio
Hα and UV luminosities (Timescale: ∼5 Myr and ∼100 Myr)
Mehta+2023: the L(Hα)/L(UV) ratio reaches an equilibrium after ∼100-200 Myr, 
reaching values the range of −1.93 and −1.78 (different metallicitiy). 
Asada+2024: 60% of their galaxies deviate from a constant SFH by greater than 1σ.
This work: 29–52% of galaxies in the sample deviate from this ratio predicted for a 

constant SFH over a 100 Myr timespan
Decreasing star-formation (low Hα/UV ratio) and Rising star-formation (high Hα/UV ratio): galaxies at 
similar evolutionary stages have a mixture of both rising and falling SFHs
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