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Fast Radio Bursts

• DECam 

• ~60 Science CCDs  

• Image every 40s 

• Weeks at a time 

• ~1.2GB / image 

• Raw image: ~17 minutes / file

~720 ms

~10us-10ms duration

Extragalactic /  cosmological

~103  day-1sky -1

Dispersion measure (DM) >  DM expected from MW

• Delay in arrival time of low frequencies  
with respect to high frequencies 

• Due to propagation through ionized plasma
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Dispersion measure (DM) >  DM expected from MW

• Delay in arrival time of low frequencies  
with respect to high frequencies 

• Due to propagation through ionized plasma

Fast Radio Bursts

DMtotal = DMMW + DMHalo + DMISM + DMHost 



- First FRB localized to a host galaxy

- High rotation measure —> 

- Found in a dwarf galaxy

- Co-located to Persistent Radio Source

- PRS radio not attributed to star formation


- SED suggesting Pulsar Wind Nebulae
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DR2: 4 million radio sources 
Observed area: ~5500 square degrees


Central frequency: 144 MHz

0”.2 localization accuracy (comparable to optical surveys)


Point source completeness to 90% at 0.8 mJy/beam



- 3π of the sky : 26,470 square degrees

- Observed in four H-alpha bands

- Catalog provides various physical information



Catalog CSV, FITS, …Load dataset 
Dataframe 
Columns 
as_SkyCoords 
Matches 
Name

Catalog name 
source/target 
Chance association prob. 
source_cat_mask 
mask_idx 
matched_idx 
filtered_idx

Label 
Unit

N_found 
Expected_false

MATCHMAKER 

(Vohl et al., in prep.)



…

datasets[‘clu’].df.iloc[ 
datasets[‘clu’].matches[‘lotss’].mask 
]

datasets = {‘clu’: Catalog1,  
                    ‘lotss’: Catalog2}



datasets[‘lotss’].df.iloc[ 
datasets[‘lotss’].matches[‘clu’].filtered_idx 
]

…

datasets = {‘clu’: Catalog1,  
                    ‘lotss’: Catalog2}



datasets[‘clu’].matches[‘lotss’].chance.total
datasets[‘clu’].matches[‘lotss’].chance.expected

datasets = {‘clu’: Catalog1,  
                    ‘lotss’: Catalog2}



Distance from “Luminosity-SFR” relation

FRB 121102A

FRB 190520B



SELECT TOP 5000 [default] FROM obscore 
WHERE dataproduct_type = 'spectrum' 
    AND ( 

1=CONTAINS(POINT(‘ICRS',s_ra, s_dec),CIRCLE('ICRS',<RA1>, <DEC1>, <RADIUS1>)) 
OR 1=CONTAINS(POINT(‘ICRS',s_ra, s_dec),CIRCLE('ICRS',<RA2>, <DEC2>, <RADIUS2>)) 
OR … 
) 



Seek for spectra and photometry —> Make SED where possible


