


21cm |ine from the HI

Line Intensity Mapping (LIM)
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Optical (stars) . =~ radio 21cm (hydrogen gas)

e There is a lot of hydrogen, 76% of

baryons
e Hydrogen is primordial, observable

over large redshift ranges
e A different perspective compared
with optical survey ‘



https://lambda.gsfc.nasa.gov/contact/index.html

HI galaxy and intensity mapping «iﬁ

Adec[deg]

Adec[deg]

6 S 0 4 6
Ara[deg] Ara[deg] Ara[deg] Ara[deg]

Hu et al. 2021



Mid-redshift IM Experiments




single dish and the interferometer
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Correlation (10~ K)
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Observational Progress
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Instant aperture: 300m
zenith for FAST (25° 39" 9" N)
survey region: -14°~ +66°

L band 1050-1450 MHz
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Key Project

BThe commensal Radio
Astronomy FAST Survey

(CRAFTS) - .

BThe Galactic Plane Pulsar
Snapshot (GPPS) survey

BPulsar timing: Chinese o,
pulsar timing array I

BH| Mapping and pulsars
searching toward M31
region

BFast radio burst searches
and multi-wavelength
observations

BPulsar timing: Physics and
evolution of pulsars

Finished Drift-scans of CRAFTS MSPs in CRAFTS



Forest from the FAST HI

survey
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* The optimal strategy for survey

Forest from the FAST HI survey \\

can be described by thee

parameters:

Lsn Is the luminosity scale on
which the voxels are susceptible to

shot noise,

o | refers to the rms noise per

voxels

. 1S the characteristic luminosity

Number Regime Optimal strategy
1 Lsn <o < I, Galaxy detection
oL <Lgn <, Galaxy detection/intensity
mapping?
3 Len <1, <o, Intensity mapping
4 l. < Lsn Intensity mapping

0.0 0.2 0.4

0.8 1.0 1.2

0.6
redshift

O'[/l*

-3 N N N M
105 0.2 0.4 0.8 1.0 1.2

re(i()éflslift
z<=0.13, 0.16, 0.19, and 0.23 for different time is the
optimal strategy for galaxy survey



Forecast of the FAST HI IM XGCSST survey
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blue 0.5176 £ 0.0029  0.5231 + 0.0022 if 10000 deg? 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
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Measured Flux (mdy)
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1/f noise
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We compare the simulated noise for the ’ e e
following cases: e e®e CASE 0
& ' 4 »»» CASE 1
, . = 102}
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o
=
(CASE 1) 20 K white noise and 1/f-type e
fluctuations, using the noise parameters % 101t
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1/f noise
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Within 1000 seconds, the white noise dominated, beyond this time,
the 1/f noise will dominate. (Hu et al. 2021)



Comparison with ALFALFA m;;;

—— FAST (HighFreqCAL) —— FAST (LowFreqCAL) —— ALFALFA
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Blind HI absorption searching in CRAFTS

The 95 percent upper limits on the
HI column density

frequency distribution

(f(N_HI, X)), for FAST HI

absorption searching.

Three known HI absorbers (UGC
00613, 3C 293 and 4C +27.14) and
two new HI absorbers are detected
blindly. More are in prepared !
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Future work

> Data reduction (RFI flagging, foreground removing, et al.)
In our observation data

» Mapping for the large area with CRAFTS

» GCross—correlation between the Hl map with the SDSS galaxies

» Blind survey for the Hl galaxies and absorbers

> Related sciences (DM properties, Hl cosmic density, galaxy

physics, et al.)



