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Filament stacking with CRAFTS HI map (Diyang Liu)

Foreground subtraction with FATHOMER ( 1050 - 1081 MHz)



Filament stacking with CRAFTS HI map

• Simulation of pair-wise stacking

Liu D., Li Y., Tramonte D., Deng F., Wang J., Wang Y., Zhang X., et al., 2025, ApJ, 
984, 177. doi:10.3847/1538-4357/adc805



Filament stacking with CRAFTS HI map

• CRAFTS HI map with different 
foreground subtraction methods



Filament stacking with CRAFTS HI map

• CRAFTS HI map with different foreground subtraction methods 

• Galaxy catalogue ( SDSS Main Sample )



• CRAFTS HI map with different foreground subtraction methods 

• Galaxy catalogue 

• Pariwise stacking results  

• Halo profile subtraction

Filament stacking with CRAFTS HI map

 

 

 

h(x, y) = hNFW(x, y) + hG(x, y)

hNFW(x, y) =
A

r/rs(1 + r/rs)2

hG(x, y) = B exp (−
x2 + y2

2σ2 )
H(x, y) = h−1 + h+1 + C



Filament stacking with CRAFTS HI map

• CRAFTS HI map with different foreground subtraction methods 

• Galaxy catalogue 

• Pariwise stacking results  

• Halo profile subtraction



Filament stacking with CRAFTS HI map

• CRAFTS HI map with different foreground subtraction methods 

• Galaxy catalogue 

• Pariwise stacking results  

• Halo profile subtraction 

• PCA



Filament stacking with CRAFTS HI map

• CRAFTS HI map with different foreground subtraction methods 

• Galaxy catalogue 

• Pariwise stacking results  

• Halo profile subtraction 

• PCA





Foreground subtraction with FATHOMER

• 19 nights, 4 hr/night,  about 110 square degrees. 

• Frequency range 1050 - 1081 MHz 

• Frequency resolution 122 kHz 

• Redshift range 0.31 - 0.35

Data under TOD processing:  
20240409, 20240421, 20240402, 20240329,  
20250506, 20250501



Foreground subtraction with FATHOMER

• 2nd baseline subtraction

Extra baseline 
correction



Foreground subtraction with FATHOMER

• Maps



Foreground subtraction with FATHOMER

• Maps



Foreground subtraction with FATHOMER

• PCA foreground subtraction 

• Subtract the first mode



Foreground subtraction with FATHOMER

• PCA foreground subtraction 

• Subtract the first 5 modes



Foreground subtraction with FATHOMER

• PCA foreground subtraction 

• Subtract the first 10 modes



Foreground subtraction with FATHOMER

• PCA foreground subtraction 

• Subtract the first 15 modes



Foreground subtraction with FATHOMER

• PCA foreground subtraction 

• Subtract the first 20 modes



Foreground subtraction with FATHOMER

• PCA foreground subtraction 

• Subtract the first 25 modes



Foreground subtraction with FATHOMER

• PCA foreground subtraction 

• Subtract the first 30 modes





• Auto-power spectrum  

•



• Auto-power spectrum  

• More data in a larger field 

• Different time subset map 

• Correct beam differences 
between feeds.



• Correct beam differences across 19 feeds
 

Where  includes both pointing and the feed-dependent 
beam-matching kernel.

m̂ = (AT
effN−1Aeff)−1 AT

effN−1d,

Aeff


