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M81 group

https://lambda.gsfc.nasa.gov/contact/index.html
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Mid-redshift IM Experiments

HIRAX

GBTTianlai
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single dish and the interferometer

Bull  et al. 2015
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Basic parameters of FAST

• Instant aperture: 300m

• zenith for FAST (25° 39′ 9″ N)

• survey region: -14°~ +66°

• L band 1050-1450 MHz

Jiang et al. 2020
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• The optimal strategy for survey 
can be described by thee 
parameters:
LSN is the luminosity scale on 

which the voxels are susceptible to 
shot noise, 

σ L refers to the rms noise per 
voxels 

l∗ is the characteristic luminosity

z<=0.13, 0.16, 0.19, and 0.23 for different time is the
optimal strategy  for galaxy survey
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a. 21cm map 
b. galaxy in CSST
c. foreground map
d. thermal noise 

A relative error of ~0.6% for Omega_HI can be achieved at z=0.3
if 10000 deg2 overlapping sky area  (Deng et al. 2022)
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CRAFTS：high-cadence injection of the noise diode，
196.608 us, including pulse and spectrum backend

Our drift scan: Noise injection every eight seconds



DRIFT survey by  FAST

100 hrs observation 
150 deg2

Feed rotated by 23.4 degree



Calibration source:
3C286
2020.5.8
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2021.3.2 data
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Within 1000 seconds, the white noise dominated, beyond this time, 
the 1/f noise will dominate.  (Hu et al. 2021)
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AGC201847 High Cadence Low Cadence ALFALFA

Flux (Jy·km/s) 1.88 1.74 1.97

S/N 25.4 24.7 17.13

rms(mJy) 1.74 1.67 2.62



The 95 percent upper limits on the 
HI column density
frequency distribution
(f(N_HI,X)), for FAST HI 
absorption searching.
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Three known HI absorbers (UGC 
00613, 3C 293 and 4C +27.14) and 
two new HI absorbers are detected 
blindly.  More are in prepared ! 



The two new HI absorptions and their background source in infrared (WISE) data
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