
 Fig3: Comparison of nuclear activities b/w the samples.

Top: L[OIII]  as a reliable indicator of nuclear activity
Bottom: accretion rate R 
             (MBH estimated from MBH-σ* relation)

⚫ Bar structures are thought to efficiently transport gas into the nuclear region, 
thereby fueling AGN. → Any relations between barred galaxies and AGNs ?

⚫ There are many observational reports supporting that bars can enhance nuclear 
activity, but some discrepancies remain, possibly due to factors such as data quality 
and sample selection criteria.

⚫ This study uses deep and high-resolution images from Dark Energy Camera Legacy 
Survey (DECaLS), which enable the bar identification and classification.
⚫ Barred (incld. strength) or not: Galaxy Zoo (GZ) DECaLS classification
⚫ Morphological criteria: disk-like, spiral, barred, and face-on

⚫ AGN or not: SDSS DR7 + BPT (Coldwell+17)
⚫ L[OIII] , Ms , Dn(4000), Mu , Mr , and C

⚫ Control sample (i.e., unbarred AGN spirals): those with similar z (<0.1), Ms 

(109.5−12 Msun), Mr (< -20.5 mag) and environment (Σ5).

The relationship between Bar structures and AGN activity 
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L[OIII] > 106.2 Lsun 
 → Powerful AGN

R > -0.9
 → Powerful AGN

• The barred sample shows higher nuclear activity compared to Ctrl.
• Supporting that bars enhance nuclear activity by transporting gas.

• Categorize the sample above the peaks of the distributions as powerful AGNs.

 Fig4: Fraction of powerful AGNs as a function of galaxy properties.

• More massive, bluer, and younger galaxies show a higher fraction in both samples.
• The barred sample tends to have a higher fraction compared to Ctrl.
• Blue and young = intense star formation in central regions?
→ bars induce gas inflow and contribute to fueling AGNs? 

• (Fig 8/9): Strong bars follow the same trend while weak bars does not (likely due to poor statistics).
→ Strong bars have a more significant role in AGN fueling.

 Fig6: Fraction of powerful AGNs as a function of MBH.

• Smaller BHs show a higher fraction of powerful AGNs.
• The authors interpret it as follows:
• Barred galaxies typically have pseudo-bulges which grow 

slowly through secular processes.
• Classical bulges are formed more rapidly through 

mergers or violent relaxation.
• → Barred galaxies tend to host smaller (low-mass) BHs, 

compared to Ctrl.
• Also, smaller BHs are expected to accrete gas more efficiently 

in their early growth stages (Alexander & Hickox 2012).
• → Smaller BHs in barred galaxies can be powerful.

 Table5: Fraction of powerful AGNs in various environments

• The barred sample, especially with strong bars, shows a 
higher fraction in denser environment.

• There is no significant difference b/w strong and weak 
bars in intermediate region. But in lower and denser 
regions, strong bars show a higher fraction.

• This can be explained as follows: in denser regions, gas 
infall from ICM enhances nuclear activity, while in field 
regions, early-formed bars (if exist) can transport gas 
over long timescales through secular evolution, thereby 
fueling AGNs.

Barred AGN spirals
(N=1330)

Control AGN spirals
(N=1651)

Strong bars

Weak bars

Strong bars

Weak bars

Powerful AGNs Not powerfulSample statistics:

• (Strong) Bars play a significant role in transporting gas and fueling AGNs.
• A larger statistical sample is needed for a more reliable study of weak bars.
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