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Multi-scale Baryon Cycle

Intergalactic Medium (IGM)

Tumlinson et al. (2017)
2026/8/22
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Simulated HI across Scales

Popping et al. (2015); van de Voort et al. (2019)
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• Cosmic web / Mpc: 10¹³–10¹⁷

cm−2

• CGM / tidal gas / –200 kpc: 10¹⁶–

10¹⁹ cm−2

• Main H I disk / 1–50 kpc: 10¹⁹–

10²¹cm−2
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HALOGAS

2026/8/22

• HALOGAS / WSRT
— 22 nearby disks; 
≈120 h per target; 

typical 𝑁𝐻𝐼~10
19cm−2

over 16–20 km s⁻¹

at 90”
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Heald et al. (2011)



MHONGOOSE

2026/8/22

• MHONGOOSE / 
MeerKAT

— 30 galaxies 
55 h per target 

At 3σ / km s⁻¹ : 

5 × 1017cm−2 at 90″ 
4 × 1019cm−2 at 7″
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De Blok et al. (2024)
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De Blok et al. (2024)



Galaxy Interactions

• Enhancement of star formation

• Triggering of AGN

• Re-distribution of metals and gas...

Hopkins et al. (2008)
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Galaxy interactions could 

significantly affect the 

baryon cycle
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Hickson Compact Groups 

2026/8/22

• Small number of members (3-10) with a 

low velocity dispersion (ഥ𝜎 ~200 km/s)

• Similar to cores of dense clusters 

• Unique and interesting laboratories for 

studying galaxy interaction and baryon 

cycle
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HI Deficiency in HCGs

2026/8/22

Verdes-Montenegro et al. (2001)
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HI Deficiency in HCGs
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Jones et al. (2023)
Borthakur et al. (2001)
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Diffuse HI of Stephan’s Quintet

Xu et al. (2022)2026/8/22 11



Diffuse HI of Stephan’s Quintet

Cheng et al. (2023)
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Key Questions
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• Where is the HI in HCGs? In diffuse gas?

• Does the large-scale diffuse gas commonly exist around 
HCGs?

• What is the origin of the diffuse gas? Early galaxy 
interaction or cosmic web
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Deep Mapping of Diffuse HI Gas in Intragroup 
Medium of Hickson Compact Groups 

2026/8/22

Targets:
HCG 31, HCG 61, HCG 92 (SQ), HCG 
97, HCG 100

Observations:
• FAST: 

• HCG 61, 100 (PI: Q. Yu)
• HCG 92 (PI: C.K. Xu)
• HCG 31 ,97 (PI: A. Sorgho)

• MeerKAT: 
• HCG 31, 97 (PI: L. Verdes-

Montenegro)
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HCG 100

2026/8/22

4 spiral galaxies @ 𝑧 = 0.0178

Distance ~77 ± 5 Mpc

VLA: HI tail extending ~130 kpc 

to the SW of the core 

Tidal dwarf galaxies in HI tail
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FAST Observations

2026/8/22

Field: 30’×57’; 19-beam receiver

Sensitivity: 1𝜎 𝑁HI~4.8 × 1016 cm−2 per 20 km/s channel

Beamsize: 4’
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FAST Observations

2026/8/22
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?

Xu et al. (2022)



Calibration

Credit: 
Yingjie Jing
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Calibration

2026/8/22 19



Calibration
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Baseline and standing wave
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Flux Calibration
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Doppler correction

https://www.atnf.csiro.au/people/Tobias.Westmeier/tools_hihelpers.php#restframes2026/8/22 24

https://www.atnf.csiro.au/people/Tobias.Westmeier/tools_hihelpers.php#restframes


FAST Observations

2026/8/22
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Gridding
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2026/8/22
Jiang et al. (2019)

Sidelobe Correction
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Sidelobe Correction
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2026/8/22

Sidelobe: Truth Map
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2026/8/22

Sidelobe: Scaling by HI Spectrum
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2026/8/22

Yu et al. (2026)

Sidelobe Contribution
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2026/8/22

Smoothing
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Results: HI Column density and mass 
HI emission in 5000-5700 km/s

Projected length: ~1 Mpc

HI column density:

VLA: ~9.3 × 1019𝑐𝑚−2 (3𝜎 over 700 

km/s )

FAST: ~8.6 × 1017𝑐𝑚−2 (3𝜎 over 700 

km/s )

HI mass:

VLA: (1.45 ± 0.17) × 1010𝑀⊙

FAST: (3.10 ± 0.31) × 1010𝑀⊙

~40-50% diffuse HI resides outside galaxies

2026/8/22 Yu et al., 2026, ApJL, 1007, L32 33



Moment Maps

2026/8/22

Yu et al. (2026)
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Component 5300 km/s
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Yu et al. (2026)
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Component 5500 km/s
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Yu et al. (2026)
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2026/8/22

Yu et al. (2026)
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PV-diagram

2026/8/22
Yu et al. (2026)
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PV-diagram

2026/8/22
Yu et al. (2026)
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Origin of the Diffuse HI

2026/8/22

• Stripped HI gas from past interactions?

• Pristine gas accreted from large-scale structure?
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New HI Sources

2026/8/22
Yu et al. (2026)
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HI Fraction of Neighboring Galaxies

2026/8/22

Yu et al. (2026)

HI fractions of galaxies

surrounding HCG 100 are 

consistent with star-

forming galaxies in the 

local Universe 
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Origin and Fate of the Diffuse HI

2026/8/22

Stripped gas or accreted gas

Low density HI exists >1 Gyr?

Fuel star formation or be ionized?

Deep high-resolution observations

Simulations across many scales

for multiphase gas
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Summary

2026/8/22

1. We detect a diffuse HI structure extending over ∼1 Mpc around HCG 100 

, with column density down to 8.6 × 1017𝑐𝑚−2.

2. The extended structure contains ~1.4 × 1010𝑀⊙ of diffuse neutral gas, 

implying that up to ∼40-50% of the HI gas resides outside galaxies. 

3. The large-scale diffuse HI may originate from large-scale tidal debris or gas 

accretion from the surrounding large-scale structure. 

4. Our results demonstrate that massive reservoirs of diffuse neutral gas can persist 

on megaparsec scales around galaxy groups for extended periods.
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