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Introduction
• Galaxy mergers → trigger SF, quench SF
• What is the long-term fate of them after the period of elevated SF?
→ Neutral gas reservoir in post-merger

• Molecular gas → Enhanced
Atomic gas  → Diverse results
• Lack rigourously selected control samples
• Limited statistics (< 10 galaxies)
• Source confusion
• Variable detection thresholds
• Not consider evolution during interaction

Methods
• Multi-Model Merger Identifier (MUMMI; Ferreira+2024, 2026)

retrained for DECaLS (Trained with IllustrisTNG100-1)
• 10 CNN + 10 Vision Transformer

• Originally trained for UNIONS (less overlap with SDSS)
• Step 1: merger or non-merger
• Step 2: pre-coalescence or post-mergers
• Step 3: predicted time since coalescence (TPM)

→ 106,426 mergers, with 23,354 post-merger with reliable TPM

(including MUMMI-UNIONS and MUMMI-DECaLS)
• Cross-match MUMMI-DECALS, GALEX-SDSS-WISE Legacy Catalog 2,

and ALFALFA
→ 752 post-merger → 531 post-merger with reliable TPM (49, 39, 50 and 393)
• Control sample =  stellar mass, redshift, and SFR matched non-interacting
• ALFALFA HI median stacking → HI mass 

Results
• HI deficits

• Compared with control
(matched M*, SFR, redshift),
post-mergers are gas-poor

• HI is depleted as a result of
the merger process

• Variation depending on TPM

• M(HI) decline with TPM

→ Just a larger fraction of 
quenched galaxies in high
TPM

• No enhancement/deficit
around the time of coalescence

• Short-lived strong deficit at the
second time bin (0.16-0.48 Gyr)

• Separate with sSFR and TPM

• Results become complex
• In the first TPM bin,

• SF post-merger shows excess 
• Quenched one shows deficit
→ Normal in total

• In SF post-merger
• Slightly HI-rich soon after coalescence
• Significant gas poverty that lasts ~a Gyr
• At the fourth  TPM bin, HI recovers

• In quenched post-merger
• At the fourth TPM bin, HI remains poor

→ Not only TPM, but also whether or not the post-merger is quenched
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Discussion
• Comparison with previous works (cf. vs Ellison+2018)

• Sample selection (definition of post-merger, TPM, SF or quenched)
• Control sample with enough size

• Limitations, caveats
• ALFALFA confusion (3 arcmin): No major impact
• Lack of properties of individual objects → Deep HI with FAST

• Combination with similar measurements in galaxy pairs (Yan+2026)
→ Evolution of atomic gas throughout merger life
→Need to match control sample and sample selection

• Long-lived HI in merger remnant: log(M(HI))~9
→ Retains bulk fuel supply sufficient for future star formation

Catalog is public
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