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Basic Processes in Binary Evolution

~ 50 % stars are in binaries Double white dwarfs with extremely low-mass WDs
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Binary evolution — changes destiny of stars

Classification of Roche-lobe overflow phases
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Binary evolution-- account for the majority of star mysteries, and
produce important objects

binary evolution

Han+, 2020, RAA, 20, 161

Type la Supernovae ——> standard candles

‘1' Double white dwarfs

LIGO/Virgo sources —> Low-frequency GRW sources
LISA, TianQin



Impact on pre-supernova structure and compact object mass
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UV radiation of early type galaxies, cosmic reionization
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Key uncertainties in modeling binary evolution
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< discrepancy between theory and observations <> cannot predict observations accurately

Olejak, Belczynski, Ivanova, 2021, A&A, 651, A100
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Stellar Labels of early-type stars from LAMOST MRS/LRS from machine learning (SLAM)
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The statistical properties of early-type stars from LAMOST DR8
Guo et al., 2022, A&A
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POWREIIIILE (The Potsdam Wolf-Rayet Models)
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The GALAH survey: effective temperature calibration from the
InfraRed Flux Method in the Gaia system
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Figure 4. Panel a): Kiel diagram of the GALAH DR3 sample used to derive the colour-Teg relations presented in this work. The dashed line marks the
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we determine, be it from spectroscopy, or inferred by comparing Among the many indirect methods to determune leg 1§ the
against stellar models (e.g., Nissen & Gustafsson 2018; Choi et al. InfraRed Flux Method (hereafter IRFM), an almost model inde-
2018). pendent photometric technique originally devised to obtain angular
While angular diameters measured from interferometry pro- diameters to a precision of a few per cent, and capable of com-
vide the most direct wav to measure effective temperatures of stars peting against intensity interferometry in cases where a good flux
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[Fe/H) GALAH studies. Indeed, early SkyMapper data has already
S :ssful at finding some of the most iron-poor stars
5‘; pS ..., Keller et al. 2014; Howes et al. 2016). A full
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Figure 6. Comparison between T derived implementing SkyMapper photometry into the IRFM, and the GALAH spectroscopic survey (Buder et al. 2018).

et al. 2018), which provides wvgriz magnitudes

Residuals (SkyMapper-GALAH) are shown as function of stellar parameters, and colour coded by reddening according to the scale in the bottom right panel. 1llion objects across most of the southemn sky

Dotted histogram is reddening from Schlegel et al. (1998), while continuous histogram shows the rescaled values we adopt. Grey points are stars flagged as

unreliable in GALAH.

Wolt et al. 2018). The SkyMapper photometric system builds on
the success of the griz filters used by the Sloan Digital Sky Sur-
vey (Fukugita et al. 1996; Doi et al. 2010), with the added value
of the uv bands, designed to be strongly sensitive to stellar pa-
rameters. The SkyMapper u band mimics the Strémgren u filter,

\lthough the goal of SkyMapper is to deliver mag-
B system, when implementing a photometric sys-
tem at the telescope it is not necessarily straightforward to adhere
to the definition, and small zero-points offsets might be present.
Knowledge of these offsets is important to assess the quality of the

observations, to convert magnitudes into fluxes, as well as e.g., to
ramniite thannmtical cunthatie rnlanre to roamnars urith nhearvatinne




Testing IRFM into SDSS
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Teff (K)

SDSS DR13 (1969%)

Sloan photomety with errors less than 0.04 magnitudes,

2MASS with errors less than 0.05 mag
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System response functions of CSST
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OB stars and some hot white dwarfs
only CSST photometry will be suffice to derive Teff from the IRFM.
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For later-type stars,

Euclid Y: 9200-11460
J: 11460-13720 WIREZF: 24 mag
H: 13720-20000

would provide necessary IR flux.
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The Number of SB2 Candidates Identified for Each Spectral Type (SPEC)

Ter(K) SPEC Nar Nsg2 Nsp2(500 pe) Nsg(1000 pe) Nsg2(2000 pe)
7200-8000 A 10,228 226 29 133 211
6000-7200 F 60,231 882 183 639 860
5150-6000 G 78,997 895 311 738 870
Total All 149,456 2003 523 1510 1941

Note. Ngp; is the number of SB2 candidates from the LAMOST-MRS DR6 and DR7. The candidates are divided into three parts, i.e., spectral types, based upon their
Terr Tanges. Nspo(500 pe), Nspo(1000 pe), and Nsg, (2000 pe) show the number of SB2 candidates within 500, 1000, and 2000 pc from the Sun, respectively.

HEH @+ H

> T Q

0.5

7 0.0f

0.5

@ This paper
4+ Duchéne& Kraus, 2013

) 3
Primary Mass (M)




THE

MLAMOST- MRSHZ

Wang+2022, ApJS, 260, 35

ASTRO!

PHYSICAL

JOURNAL SUPPLI

EMENT SERIES, 260:35 (20pp), 2022 June

(b) J020857.51+562108.5

(a) J055427.02+290121.8
———

B ] ¥ | IR TR

< { 2.0 -]
S 6f ] : ]
-l L 4
o } 1 1.5F ]
B 4- ] L y
N ] -
= [ 1 1.0p v "
g : : ]

2 L 4
o - -
o [ ] 0'5: ]
Z [ ] r ]

o] S P S B X ] S R

6500 6550 6600 6500 6550 6600

(c) J063133.46+045039.7

(d)J205423.55+492527.9
————

X 1.0}
i 3
[m) 0‘9:
i r
N 0.8F
- L
< o
= 0.7F
S ;
= 0.6f

By v 5 v 0 9 5 5 5 1 5 3
6500 6550 6600

(e) J000805.45+612513.9

6500

AP B NP
6550 6600
(f) J064226.02+034536.4

0.8F
o.ef—
0.4f
0.2F

e
1.2
1.0}

1 %,

I | (.. 5
6550
WAVELENGTH (A)

6500

P B R
6600

6500

P PR R
6550 6600
WAVELENGTH (A)

789,918 stars > 1162 candidates

ZAMS

151 known
183 new

In OCs
runaways

41
16

RLO

SN?

O

A1REAYBalmar & 814k
~T5% SR &
10,000-30,000K
2-20Msun

iz HBeE (to constrain massive binary evolution)

]

O

CE
BH +
® i ® He-star
;\24{: collapse
7
o BH + BH/NS
4
G e
~— _?j< 4
® BH




I 25

SESEFRRN IR S NFTEH TR, NEFAGERD BRI LMz, 1EAHNE

B kAR EZWE N, E ] Fo S E 2k 69 I AP ST LA KF B

5 FCSST 69 X 2 AT 3%, £ -2 4538 K R CSST /& S EHF 53040 369 % 77 -

* AT — 2% EAE RS R RIR A £ 5 2R E; SNR>158F, A T4E R 4F;

« B A G EAES I HIEASLAM, K FCSSTRE K EM 2 A 269 KA 5%, &
£/ F10%, FEFHST R AR X278 £ £10% £ 4 ;

o 4TI TCSSTRM AR RIRANRRELENILAR E-REE (WNEEREJE)

o Ff5&JE K FCSSTM K A K+Euclidég L sh a2 2 M 28 28 H 308 5 ;

EFLAMOSTHAZE R T — e H ik fo W 2 6538 F T4E, $E£4X A FCSST,

|



