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Machine Learning to detect DLAs in DESI
We develop a CNNmodel to detect DLAs in DESI spectra, more than 98%
detection rate is achieved. This algorithm can also estimate the redshift
and column density of DLAs
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Searching DLAs in DESI data
The metallicity statistic study, find unique sample
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Figure 2. 220 GHz continuum images from MAPS displaying the diversity of continuum structure present at the same spatial
resolutions as probed by the MAPS molecular lines. The images are shown with an arcsinh color stretch, which accentuates
low surface brightness features. The synthesized beams are indicated in the bottom-left corner and a 20 au scale bar in the
bottom-right corner of each panel. See Law & MAPS team (2021a) and Sierra & MAPS team (2021) for a detailed presentation
and analysis of these images.

dust gaps and rings, but the nature of these gaps and
rings vary substantially between the five disks (Andrews
et al. 2018; Huang et al. 2018a; Long et al. 2018; Huang
et al. 2020), as illustrated in Fig. 2. Additional dust
features include a large central gap in the GM Aur disk,
spiral arms in the IM Lup disk (Huang et al. 2018c),
a clear dust asymmetry in the HD 163296 disk (Isella
et al. 2018), and faint extended dust emission beyond
the bright outermost disk ring towards GM Aur, IM
Lup, and HD 163296. The sample star and disk prop-
erties are summarized in Table 1. In particular, Table
1 lists stellar spectral types, masses, e↵ective temper-
atures, luminosities, approximate ages, accretion rates,
and Gaia distances; disk inclinations and position an-
gles; and source velocities based on millimeter spectral
lines. We note that ages of young stars are notoriously
di�cult to constrain, and often vary by a factor of 2
or more between di↵erent studies. The values noted
in Table 1 constitute recent estimates for the MAPS
sources, but may be further revised by future studies.
Mass accretion rates also vary between di↵erent litera-
ture sources, which at least in part is due to substantial
accretion variability on short time scales (Mendigut́ıa
et al. 2013; Ellerbroek et al. 2014; Ingleby et al. 2015).
This uncertainty in average accretion rates makes it dif-
ficult to use literature accretion rate values to explain
disk chemical properties, since bursts in accretion may
have substantial impact on the chemistry (Rab et al.
2017). Pertinent information about individual sources
is described below.
IM Lup. IM Lup is located in the Lupus star form-

ing region and likely hosts the youngest (⇠1 Myr) disk
in the sample (Mawet et al. 2012), though a range of
age estimates exist in the literature. It is approximately
Solar-mass and can be viewed as a young analog to the
Sun. Its disk was observed by van Kempen et al. (2008)
and characterized by Pinte et al. (2008) and Panić et al.

(2009). Despite its youth, the IM Lup disk shows clear
evidence for grain growth (Lommen et al. 2007). It
stands out among other Lupus sources due to its disk
mass, estimated to be 0.1-0.2 M� based on continuum
(spectral energy distribution, scattered light images, and
resolved millimeter images), and CO multi-isotopologue,
multi-line data (Pinte et al. 2008; Cleeves et al. 2016b).
Such a high disk mass would typically be associated with
a high accretion rate (D’Alessio et al. 1999), and while
early studies failed to find signs of accretion (Padgett
et al. 2006; Günther et al. 2007), more recent studies
have shown that IM Lup is a rather typical T Tauri
accretor (Alcalá et al. 2017).
The IM Lup disk is not only massive, but also spatially

very extended in both dust and gas. The pebble disk has
a radius of ⇠264 au, which was the largest one observed
within the DSHARP project (Huang et al. 2018a). It
also stands out for its size in other surveys where it was
included, and when compared to derived disk size scal-
ing laws (Andrews et al. 2018; Hendler et al. 2020). The
CO disk extends far beyond the dust pebble disk (Panić
et al. 2009), out to ⇠900 au, though the outer CO disk
regions appear flu↵y or envelope-like (Panić et al. 2009;
Cleeves et al. 2016b). IM Lup has also been observed in
scattered light (Pinte et al. 2008), revealing a beautifully
flared, multi-ringed disk in small dust grains (Avenhaus
et al. 2018). IM Lup’s disk spiral in millimeter emis-
sion is noteworthy, since in the DSHARP sample spirals
around single stars were otherwise rare (Huang et al.
2018c).
The molecular inventory of IM Lup beyond CO was

first catalogued by Öberg et al. (2011b) using the SMA
as a part of the DISCS (Disk Imaging Survey of Chem-
istry with SMA). With ALMA, IM Lup has been ob-
served in CO isotopologues (J = 2�1 and 3�2) (Cleeves
et al. 2016b; Pinte et al. 2018b), H13CO+ and DCO+ 3–
2 (Öberg et al. 2015b; Cleeves et al. 2016b), DCN and
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Figure 2. 220 GHz continuum images from MAPS displaying the diversity of continuum structure present at the same spatial
resolutions as probed by the MAPS molecular lines. The images are shown with an arcsinh color stretch, which accentuates
low surface brightness features. The synthesized beams are indicated in the bottom-left corner and a 20 au scale bar in the
bottom-right corner of each panel. See Law & MAPS team (2021a) and Sierra & MAPS team (2021) for a detailed presentation
and analysis of these images.

dust gaps and rings, but the nature of these gaps and
rings vary substantially between the five disks (Andrews
et al. 2018; Huang et al. 2018a; Long et al. 2018; Huang
et al. 2020), as illustrated in Fig. 2. Additional dust
features include a large central gap in the GM Aur disk,
spiral arms in the IM Lup disk (Huang et al. 2018c),
a clear dust asymmetry in the HD 163296 disk (Isella
et al. 2018), and faint extended dust emission beyond
the bright outermost disk ring towards GM Aur, IM
Lup, and HD 163296. The sample star and disk prop-
erties are summarized in Table 1. In particular, Table
1 lists stellar spectral types, masses, e↵ective temper-
atures, luminosities, approximate ages, accretion rates,
and Gaia distances; disk inclinations and position an-
gles; and source velocities based on millimeter spectral
lines. We note that ages of young stars are notoriously
di�cult to constrain, and often vary by a factor of 2
or more between di↵erent studies. The values noted
in Table 1 constitute recent estimates for the MAPS
sources, but may be further revised by future studies.
Mass accretion rates also vary between di↵erent litera-
ture sources, which at least in part is due to substantial
accretion variability on short time scales (Mendigut́ıa
et al. 2013; Ellerbroek et al. 2014; Ingleby et al. 2015).
This uncertainty in average accretion rates makes it dif-
ficult to use literature accretion rate values to explain
disk chemical properties, since bursts in accretion may
have substantial impact on the chemistry (Rab et al.
2017). Pertinent information about individual sources
is described below.
IM Lup. IM Lup is located in the Lupus star form-

ing region and likely hosts the youngest (⇠1 Myr) disk
in the sample (Mawet et al. 2012), though a range of
age estimates exist in the literature. It is approximately
Solar-mass and can be viewed as a young analog to the
Sun. Its disk was observed by van Kempen et al. (2008)
and characterized by Pinte et al. (2008) and Panić et al.

(2009). Despite its youth, the IM Lup disk shows clear
evidence for grain growth (Lommen et al. 2007). It
stands out among other Lupus sources due to its disk
mass, estimated to be 0.1-0.2 M� based on continuum
(spectral energy distribution, scattered light images, and
resolved millimeter images), and CO multi-isotopologue,
multi-line data (Pinte et al. 2008; Cleeves et al. 2016b).
Such a high disk mass would typically be associated with
a high accretion rate (D’Alessio et al. 1999), and while
early studies failed to find signs of accretion (Padgett
et al. 2006; Günther et al. 2007), more recent studies
have shown that IM Lup is a rather typical T Tauri
accretor (Alcalá et al. 2017).
The IM Lup disk is not only massive, but also spatially

very extended in both dust and gas. The pebble disk has
a radius of ⇠264 au, which was the largest one observed
within the DSHARP project (Huang et al. 2018a). It
also stands out for its size in other surveys where it was
included, and when compared to derived disk size scal-
ing laws (Andrews et al. 2018; Hendler et al. 2020). The
CO disk extends far beyond the dust pebble disk (Panić
et al. 2009), out to ⇠900 au, though the outer CO disk
regions appear flu↵y or envelope-like (Panić et al. 2009;
Cleeves et al. 2016b). IM Lup has also been observed in
scattered light (Pinte et al. 2008), revealing a beautifully
flared, multi-ringed disk in small dust grains (Avenhaus
et al. 2018). IM Lup’s disk spiral in millimeter emis-
sion is noteworthy, since in the DSHARP sample spirals
around single stars were otherwise rare (Huang et al.
2018c).
The molecular inventory of IM Lup beyond CO was

first catalogued by Öberg et al. (2011b) using the SMA
as a part of the DISCS (Disk Imaging Survey of Chem-
istry with SMA). With ALMA, IM Lup has been ob-
served in CO isotopologues (J = 2�1 and 3�2) (Cleeves
et al. 2016b; Pinte et al. 2018b), H13CO+ and DCO+ 3–
2 (Öberg et al. 2015b; Cleeves et al. 2016b), DCN and
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MaNGA
- Median physical resolution: 1.8 kpc
- Estimated H2

MUSE-ALMA
- Physical resolution reach to 500 pc 
(the scale of molecular could)
- H2 converted from ALMA observed 
CO 
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Research area: Observational cosmology

Recent works
• IGM tomography

☆ I’m using Lya forest in quasar & galaxy spectra 
to reconstruct the 3-D density field of large 
scale structure of the universe.

• The mass-metallicity relation and metallicity 
gradient of galaxies in overdense environments

☆ I’m using HST grism spectra to study high-z 
galaxies, and try to find out how the 
environments impact on the galaxies.

• ...
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• Research Interest: Gas Dynamics of Protoplanetary Disk

• Current Working On: Coding for Radiative MHD (by Flux Limited 
Diffusion)



• Yanling Chen 陈艳玲

• Third year of PhD 

• Probing Cluster outskirts with X-ray observations

• Recently: reducing A222-A223 suzaku data to see if there’s 
filament between them



Fong et al. 2020

Jing et.al 2002

About me: 
My name is Ma Qinglin, first year PhD, my tutor is Prof. 
Li Cheng.

About my research:
I’m interested in Galaxy and Cosmology. 
It is difficult to measure halo shape in the observation. 
Dark matter halos are associated with the large-scale 
distribution of matter in the universe, so statistically 
measuring the distribution of galaxies may provide a 
way to measure the shape of the halos.



21cm: fast 
evolution
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evolution
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Student
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Ongoing Research Project:

Analytical explanation of EoR
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TESS Follow-up observations

Tianjun Gan (4th year graduate)

Supervisors : Shude Mao & Sharon Wang

• Ongoing Projects:

• Elemental abundance of 
TESS/Kepler solar analogs

• Planets around M dwarfs

• Low mass stellar companion 
characterization

Transiting Exoplanet Survey Satellite (TESS)

Ground-based 

photometry

Recon 

spectroscopy

Precise 

radial velocity

Planet properties:

radius, mass, mass ratio, occurrence rate 

Stellar properties :

abundance



郑鑫宇

• 目前博二

• 导师：白雪宁

• 研究方向：原行星盘的数值模拟

• 现阶段研究内容：原行星盘最内区域（<1AU）的电离度计算

（插图来自NASA）



: Mitigating
RV Signal Induced by
Stellar Jitter

• Stellar jitter affects exoplanet detection
• Conduct a method using Gaussian Process
to mitigate stellar jitter
• Result shows a model of 2 granulation and
1 oscillation termsJiaxin Tang

Supervisor: Sharon Xuesong Wang



protoplanetary disk
atomspheric recycling (~0.001AU)

~0.1AU

super earth?

hot Jupiter?

nsf.gov

CoRoT-2b

55 Cancri e, NASA.org

YU WANG

1st year PhD student, advised by Prof. Ormel.
Now interested in many things about planet 
(theory & obesv), HD/MHD simulation, also 
open to all astronomy topics.

seminar self- introduction, 2021/9/17



Xiaochen SUN (孙晓晨)

• 4th-year graduated student 

• Advised by Xue-Ning Bai

• Office: Science Building 414

• Plasma astrophysics, Simulation: CRs’ acceleration & propagation

• Topic in this student seminar: core-collapse supernova (looking 

for teammates..)



Xiaohan Wang

• PhD student, Grade 1


• Supervisor: Prof. Shude Mao


• Galactic cosmology


• Properties of bulges with MaNGA data


• Kinematics of stellar and gas component


• Spatial information


• Simulations



Xiao Li
supervisor:
Cheng Li, Houjun Mo

Research interest
The amount of HI (atomic hydrogen) gas in

galaxies and dark matter halos ?

Methods
1. Model: HI estimator

2. Signal extraction: matched filter



• Jiahuan Zhu(朱佳欢)
• Second-year graduate student

• Research direction：High energy 
astrophysics

• Research stage：
• Residual modulation of X-ray 

polarimeter 
• Compton camera based on CZT



My name is Shuo Huang (Second 
year), working with Chris Ormel, 
on planets’ dynamical evolution 
after their birth.



Jiacheng Meng (孟佳程) 

Supervisor: Prof. Cheng Li

1. Cross-correlation technique 
Sample with distance information  
(galaxy spectroscopic sample, galaxy group 
catalog…) 
+ 
Image (no precise distance information).

1.1 unbiased two-point 
correlation function at 
high-z

1.2 Galaxy luminosity 
function in galaxy groups 
with DESI image

2. Mock survey at high redshift 
• Test our method. 

• Forecast for the next-generation survey.



赵思逸

• 天文系直博一年级

• 茅奕老师组

• 21cm cosmology
• constrain primordial non-Gaussianity
• TAS
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