DE National Astronomical Data Center
E R KRR ZREEAF O

AT SEEXRXHARPRINBE SR

R

IRl S R SR #2508 O
FEBEEERRXE



FRANEFZURP0

B REEH "ERRFEEFL Z2—, REEEXI IR T

T

T
L1

B, BimREmNMAREERES.

B ERRFHEPOIET1989F4A ARy "HFREFEFOPEFORIERAHL"
B 20115128, FEREEFORAHAFLEIERS (WDS) EHtIEIUKRER.,

m 2018108, IMENEICoreTrustSealb AIERIEEREA L.

— e [ e e | = ALY E——
B 2EXNFRAEEEZERSWPL S
— |
BESTR BABIS pre—
W FRESH G
| ] | | I I 1
—— ERE ER K RSB ER K Eﬁﬁﬁﬁ iﬁﬁfﬁ




FRANEFZURP0

| BiEa

Observation

BIRAEHSER © 6017 TB

24 SRRATRE 58878 —
CSTARIRSE 2 60TB ;
FEIRASTISTATEE 1.74T8

B Telescope Proposal Submission and Management
B 2.4m, 2.16m, Telescope Access Project (TAP), FAST

~— BEESTRERE 158178

—— WF-IREEERE: 34778

B Data

B Data Query
B Data Archiving

3 = WESONGIEE1%DMTB
ERmU R IRE 17.80TB

16RBTEEE O
}EMMH&UPXEM 0.15T8
SONGHIES0BINEIZREUSE 15378

BOOTES-4BTREIRE: 4.45T8
FEAOEGRTRIEE 00178

B Services fﬂcﬁgiﬁ]

An English-Chinese Dictionary of Astronomy

B Conferences, PaperData, Astro-term, VO tools =
B Science Platform : #Q%mé;ﬁé&%é
B VM and Containers

. . . . R ... ‘ = NADE  owsg Ol @ s © xEauA BEERSE  ONHEX | Al
B data processing and analyzing environments online $ \WWiESHSERRT '
TEVEGASSE¥RIRERIFR

B Cloud storage

B Public channel @ @

B Public Supernova search Project (PSP)

B Worldwide Telescope n
B Eclipse caculator https://nadc.china-vo.org/ =
[ |

Citizen Science

&




ANEF: SUEIREIaIFEIE

5

mORARER, RO K

/
1Y | % “
[ & mn' 2 r AL
B . y x| A a
/ - £) 5 : A AR s | Al 7 Né \
Sl Y N B \ \ \ 2y

/- S
1 & =
\ AV i LK
! fl
0\ ' o | ‘\ o
i [/ 5 ‘\ , f . U‘ By
e aoilatl \ 4 N\l U
Mo T le ot “( h T ‘h
Sy N4 ' ',,\ | ‘“

a
. e b, m
GBT

DPOSS  2MASS GALEX SDSS  SkyMapper PanSTARRS  LSST SKA
3TB 10TB 20PB 30TB 40TB 50T 1.6PB  ~200PB  ~4EB




. EEIRENRIFF

K=10.53, J-K=0.65, snrg=5. teff=4757, logg=2.24, feh=—1.15, rv=—124.3 , ias ot L ongeie SIUTT UNSTN, L,  radio continuum (408 MHz) |

.
-

~ atomic hydrogen |

K=11.62, J-K=0.61, snrg=16. teff=4660, logg=1.23, feh=-1.69, v=-222.2

radio continuum (2.5 GHz) |

A

-5

K=8.67, J-K=0.74, snrg=32. teff=4610, logg=1.18, feh=-2.02, v=11.4 ,.,,. -

molecular h),fdﬂrcigfam"i
B i S

infrared
mid-infrared |

near infm[‘ed




ANF: EHEIEEIRIFEEF

HiELI: BREME. BFR570E8 ..

National Astr ical Data Cents
NADG S85siiagas  son S LENSFINDER

Y30 A . "
. Wik HiEEEs - "
ANBH IS TE CEAHSI TN

Find Gravitational Lens

mnsngyErszy |-

mEEN PSPERIB#R |BEE H428EE

15T 82/ A 24/ BT A EERtR, SIER R EERERMARBER TN RESH. XENESEE T et
HHE FE TRERRIES A MERRLER, SEREHHNRERGEN, $EE N EEMER), ‘ :
B ) HEE1975 690820 3%

KIWE B 659201 3K sEEs e

EigE = 463508 3K . distorted light-rays
- ek 447389 38 s s

AHE b 445528 5




ANF: ZEIREIAIES

B TN inRE. HEFXEERS HIImachine learning / deep learning
/ deep neural network / convolutional neural networkfJie &=
(20005F-20234F) (EJEFADS, https://ui.adsabs.harvard.edu/)

- NRFIGSREFIERFHINBE2014-201 5F2p—EHiREH

A \ N .
o, fEltZiE, ERXELK.
M refereed M non re fereed aia y N V °
4k
3.5k
3k
2.5k

2k

T~

s ’ ’
T T~

2010 2012 2014 2016 2018 2020



HBINA: XRS5 3%

v
.". [ ]
r




HBWH: XFiRBI593E

IR N RS
SExtractor

HSC SSP "@B % & °  CANDELS

A 2GR T, RO E R AT e, R
PR EmRE, RENERZIESZIR G W

A




HBWH: XFiRBI593E

U-NetZE) 5] N HAnfGM > SExtractor
: &

lllllllll
nnnnnnnnnnnn

\.

[1 Convolution Elementwise Sum [ PReLU
[1 Batch Norm [J Residual Block

7 // /
‘ ﬁm@
8x8 8x8
- H6x16 .
V5032 gaxge’ < 016416 z
ense

3x16 16x16
32x32 32)(35.4)(”/1

(Burke et al. 2019)



HBINA: XRS5 3%

B
Z
=
<
up
i
P

10 000 6 000

FHERE (°C)




HBINA: XIFR5ES55 R

EFEdwin Hubble's
Classification
Scheme -

' Sa
Ellipticals | \

EO E3 E5 4 SO, _
> ® @ —a—@ Spirals

b

. - > - (&)
; e SB
. SBE_

-_—

-




KBRS PR

B RE AR

- BASS DR3 (~30 millions)

- SDSS+LAMOST

- XGBoost.

RF

Accuracy

Precision Recall Precision Recall

98.67% 98.39% 98.35 98.86% 98.89%

Accuracy  Precision  Recall Precision  Recall
99.15% 99.00% 99.46% 99.33% 98.77%
Classifier objective Input pattern Class

Classifier 1%t
Classifier 2nd
Classifier 379
Classifier 4th
Classifier 5th
Classifier 6th

binary:logistic
binary:logistic
multi:softmax
binary:logistic
binary:logistic
multi:softmeax

(Ag, Ar. Az, g—r.g—2z,r,r—2,9)
(Ag, Ar, Az, g—r,v—2,9—2z,7T, g, 2)
(Ag, Ar, Az, g—r,g—z,r,7r—2,2)

(Pattern I)
(Pattern IT)
(Pattern III)

(point and extended sources)
(stars and quasars)
(galaxies, stars and quasars)
(point and extended sources)
(stars and quasars)

(

galaxies, stars and quasars)

% Extended sources represent galaxies while point sources for stars and quasars.

b pattern I represents Ag, Az, g— W1, W1—-W2 z— W1, Ar,g—z,z2—-W2, g—rr—zW1l,r g 2. 71— W2
© Pattern II represents z — W2 W1 -W2g—zg—rz—Wlr—zAzrr— W2z Agg—-W1LArW1g— W2
4 Pattern III represents z — W2 Az, W1 —W2 Ar,g—r,z— W1, Ag,g—z, r—W2,r—z,r.

Li C. et al. 2021, MNRAS, 506
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Figure 2. Taxonomy tree used in the current version of the ALeRCE light curve classifier.




_\\ Classification of LEIA Sources Using Machine Learning

IV Xiaoxiong Zun 2 ¥ Yihan Tao,* Yuan Lig,! Chernzhou Cur):? Yunfer Xu, ! * Wenda Zhang,! Harwu Pan,! Zhen Zhang -2
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2. University of Chinese Academy of Sciences, Beijing 100049, China
3. Natwnal Astronomical Data Center, 20A Datun Road, Beijing 100101, China
First author: zuooc@bao.ac.cn Corresponding author: y.taoi@nao.cas.cn
Abstract

The Einstein Probe (EP) is an astronomical satellite
operating in the soft X-ray band, designed for the
frontier of time-domain astronomy and high-

energy astrophysics. In this study, we designed and Catulog
implemented a machine learning model for the )/
classification of observed sources. The model was

trained using data acquired from the EP-WXT " Lightcurve
Pathfinder Lobster Eye Imager for Astronomy (LEIA)

and the EP simulation data, which includes ‘.
lightcurves, spectra, and location information.

Statistical features extracted from the lightcurves Spectrum

and energy distributions within the spectra were
used to build a Random Forest classifier. The final

model proposed in this study achieved an accuracy
of 98% on EP simulation data and 97.3% on LEIA
data.

L —

Feature
extraction  Location
S - .
information
Feature
extraction  Counis of Random lorest
I - . -.- = L
encrgy hands classifier
Feature

EXLACTION oy, sy, skewness,
and other statistical
features




BARIRVFH -

AN KIRE

Fuyu-8B aceer V*

NYU

Publicly
Available/Unavailable

MobileVLM =@

SPHINX =0 ‘ MoE-LLaVA @: Qwen-VL-Max €2

vary [JEAT] Monkey (& TextMonkey () Mobile-Agent
MM1 @
ImageBind-LLM DreamLLM (&) « - 1.3 —
MMICL @ Xcomposer ~-.- NExT-GPT & 10-12 2024 © Gemini
o y @ Woodpecker
Video-LLaMA ¢2 3D-LLM GPT-4V €2 Qwen-VL | _.
8-9 @ @) Video-LLaVA
m @  PointLLM ASM
Kosmos-2 i Lynx it GPT4Rol r@i LLaMA-VID
visckM ¥ Lisa
Pengi =- Chameleon =. @ LanguageBIND
DetGPT [j  VisionLLM (V) ® otter ®® LLaVA-Med LLaVA-1.5
LaVIN €) MultiModal-GPT ~-.- &  Shikra MotionGPT CogVLM
?ﬁﬁ;\é Emu 53; Ferret
PaLM-E (5 LLaMA-Adapter ;
4-5 _ 3 GLaMM
Kosmos-1 IS o (=) LLaVA @) VideoChat
_, - , 50
VIMA < Flamingo §) < MiniGPT-4 @ InstructBLIP
/ R 1-3
| Al o ® BLIP2 5" HuggingGPT . LTU EmbodiedGPT
2023
2022 8 MM-REACT .. ViperGPT

GPT4Tools 2 mPLUG-Owl




BRIV : KN ARES

AstrolLaMa:

- 9 1 8 9m3E KT S AR AL AR R S
IR, T IEARBIAINIZR T

Astrol.LaMA;

HTLLaMA-2-70B ( 70{2.Z%0)
A SR TE 307 T < 1 A AR

T 2K 5

- S AR b, R RRAR30%, H
A7 50K R R SCATUS HE i i

AERER. RRERFES

ARXIEE,
X MAEER

’

-

Epoch 1

lexity
(=]
(o] o

(o]

ining perp

~

Tra

Epoch 2 Epoch 3

0 50

100 150 200

Processed tokens (millions)

Original abstract

The Magellanic Stream (MS) - an enormous ribbon of gas spanning 140s of the southem sky
trailing the Magellanie Clouds - has been exquisitely mapped i the five decades since its
discovery. However, despite concerted efforts. no tellar counterpart to the MS has been
conclusively identified. This stellar stream would reveal the distance and 6D kinematics of the MS,
constraining its formation and the past orbital history of the Clouds. We have been conducting a

opic survey of the most distant and lununous red gimnt stars in the Galactic outskarts. From
this dataset, we have discovered a prominent population of 13 stars matching the extreme angular
momentum of the Clouds, spanning up to 100 along the MS at distances of 60~120 kpe.
Furthermore, these kinemefically-selected stars lie along a [a/Fe]-deficient track m chemical space
from —2 5<[Fe/H]<—0.5, consistent with thewr formation mn the Clouds themselves. We identify
these stars as hugh-confidence members of the Magellamic Stellar Stream. Half of these stars are
metal-nch and closely follow the gaseous MS, whereas the other half are more scattered and metal-
poor. We argue that the mefal-rich stream 1s the recently-formed tidal counterpart to the MS, and
speculate that the metal-poor population was thrown out of the SMC outskirts dunng an earlier
interaction between the Clouds. The Magellanic Stellar Stream provides a strong set of constraiats -
distances, 6D kinematics, and birth locations - that will gwde future simulations towards unveilng
the detailed history of the Clouds

Completed by LLaMA-2

Completed by GPT-4

The Magellanic Stream (MS) - an enormous ribbon of gas spanning 140s of the southem
sky trailng the Magellanic Clouds - has been exquisitely mapped in the five decades simce
its discovery. However, despite concerted efforts, no stellar counterpart to the MS has been
conclusively identified This stellar stream would reveal the distance and 6D kmnematics of
the MS, constraining ifs formation and the past orbital history of the Clouds. We propose a
novel approach fo search for the elusive stellar S of the Magellanic Stream. By
employing advanced photometric and spectroscopic techniques, combined with state-of-
the-art data munng and machine leaming llgmlhms we aim to systematically analyze and
cross-reference multi-wavelength survey data fo identify potential candidate stars
belonging to the hypothesized stellar stream. Our methodology mvolves leveraging the
distinctive chemical signatures and proper motions associated with stars onginatmg from
the Magellanic Clouds, allowing us to differentiate them from the foreground and
background contaminants. If successful, this discovery would not only provide essential
insights mto the onigin and evolution of the Magellanic Stream, but also enhance our

understanding of the inferaction between the Magellanic Clouds and the Milky Way.
Furthermore, the proposed approach establishes a powerful framework for mvestigating
other unresolved galactic structures and tracing their underlying dynamical histories

Completed by AstroLLaMA

‘The Magellanic Stream (MS) - an enormous ribbon of gas
spanning 140 of the southem sky trailing the Magellanic
Clouds - has been exquisitely mapped in the five decades
since ifs discovery. However, despite concerted efforts, no
stellar counterpart to the MS has been conclusively
identified. This stellar stream would reveal the distance and
6D kmematics of the MS, constrainung its formation and
the past orbital hustory of the Clouds. We find a stellar
stream in the MS, with a 6D velocity of 100 kms—1, and a
distance of 100 kpe. The stream is 100 pe wide and 1000
pe long, and is consistent with the MS. The stream is 1000
times more massive than the Magellamic Clouds. and is
likely 1o be a tidal stream from the Large Magellanic

Toud

The Magellanic Stream (MS) - an enomous ribbon of gas spanning 140 of the souther sky trailing the Magellanic Clouds - has
been exquisitely mapped in the five decades since its discovery. However, despite concerted efforts, no stellar counterpart to the MS
has been conclusively identified. This stellar stream would reveal the distance and 6D kinematics of the MS, constraining its
formation and.the past orbital hustory of the Clouds. We 1) present a new method fo select MS candidate stars from wide field
optical imagung, 2) apply this method fo the MS, 3) compare the results to existing catalogs, and 4) identify the most promising MS
candidate stars. We apply our method o 2547 stars in the Gaia EDR3 catalog that have Gaia proper motions consistent with the MS
and use these as a pilot sample to optimize our method. We then apply our method 1o the entire Gaia EDRS catalog to identify
46,000 stars that are candidates for the MS, and we use the Gaia-ESO Survey to sdentify 13,000 of these stars that are likely to be
MS candidates. We identify 266 stars with (G-K) colours and [Fe/H] that are consistent with previous estimates of the MS. These
stars have proper motions and radial velocities that are consistent with the MS, and we place them on a 3D map of the MS. We find
a previously unknown stellar stream, which we call the Southeastem Stream (SES), in the direction of the Clouds and MS. The SES
has an M31 distance of 32.2+/-0.5 kpc and a 6D velocaty of 136+/-10 km/s. The SES is about 20 fimes brighter in stars than the MS
and about 40 times brighter in stars than the SMC. The SES is also 2.7 times more metal-rich than the MS, which suggests that it is
a separate population

Nguyen et al. 2023)
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