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1. Exoplanet search in Korea

e Photometric methods
—Eclipsing binary
—Microlensing
—Transit method

e Spectroscopic methods

— Radial velocity measurement
* Periodic RV variation from orbital motion



2. Procedures to find exoplanet

* Raw spectrum




e 1D spectrum
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e Stellar parameters
— Line fitting
— Temperature, surface gravity, rotation, metallicity



* RV measurement
— |, absorption cell for wavelength calibration

— RV determination
e RVI2CELL (Han et al. 2007)
— Search for periodicity

* Lomb-Scargle periodogram
e Keplerian fitting
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3. Pulsations

 Photometric variation

* Long Secondary Periods
(LSP) in AGB stars
— 400 ~ 1500 days
— AV ~ 5 km st

Lomb—Scargle Power
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4. Rotation

e Rotating stars with surface features
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Observable
phenomena

— Line profile variation
* Bisector Velocity Span
(BVS)

* Bisector Velocity
Curvature (BVC)
— Correlation with RV
— Periodogram
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Lomb—Scargle Power
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— Chromospheric activity
indicator lines
 CallH, Halpha
e Line reversal
* EW variation
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5. BOES

e Bohyunsan Observatory Eschelle Spectrograph
e Completed in 2002

e 1.8m
— Bright stars only

e 3,500 A~ 10,500 A
e Spectral resolution R = 32000, 45000, 90000
e Long-term rms scatter ~7 m st



BOES configuration

- fiber input - Fiber output
- Slit Monitoring System for A&G - collimator
- Calibration Lamp System - Echelle grating & cross disperser

- Long Slit Spectrograph - camera & ccd
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6. Exoplanet Surveys with BOES

e Members

— Byeong-Cheol Lee, Inwoo Han, Kang-Min Kim, Gwanghui Jeong
(KASI)

— MGP, Tae-Yang Bang (KNU)
— David E. Mkrtichian (Ukraine), Artie P. Hatzes (Germany)
— Japanese & Chinese collaborators

e Exoplanets around F, G, K, M giants
— Long period (100 ~ 1000 days) RV variations

e Search for Exoplanets around Northern circumpolar Stars
(SENS)

— No aliasing from seasonal variation



Exoplanets from BOES

Program Result
(paper)

K giant 2003-2017

2 F,M giant 2003-2017 ~20 1 2

3 G giant 2005- 188 2 ~10 2
(K-J)

4 K dwarf 2008-2013 40 2 - 1

5 Binary 9 0 1 0

6 SENS | 2010-2017 ~220 7 ~17 2
(K-C)

7 SENS II 2017-2020 200 0 0 0
(K-C-J)

sum 700< 20< 30< 15

2017/10 019 &



Summary of the characteristics of exoplanets
discovered by BOES (1/3)

host star planet
D sp. T _eff (Fe/H] |1 mass radius lumi period | K a rms disco .
mag e og g umin e mass commen
type (K) (Sun) | (Sun) (days) [ (m/s) (AU) |(m/s) |very
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L | 12528 [K2 [, | 4558 | 0.08 |233 |15 138 | _ 3808 |4l.1 | 025 |18 12 l178 |2011 |real
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Summary of the characteristics of exoplanets
discovered by BOES (2/3)

host star planet
HD sp. T _eff (Fe/H] |1 mass radius lumi period | K a rms disco :
ma, e umin e mass Ccominen
type |0 | (K) %8 |(sun) |(sun) (days) | (m/s) (AU) | (m/s) | very
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Summary of the characteristics of exoplanets

discovered by BOES (3/3)

host star planet
O ap. T_eff (Fe/m] |1 mass | radius tum period | K a rms disco ;
ma, a umin =] mass Comimen
ype |8 | (k) % & |(sun) | (sun) (days) | (m/s) (aU) | (m/s) |very
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M1 159 338 |04
s1| 183030 | M |31 = 894, 107 | candi | senss
32| 186063 | KO | 6.97 o188 193, 46 |candi | senss
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7. Exoplanets around Evolved Giant Stars

e Do evolved giant stars have different probability to host
exoplanets?

e Do evolved giant stars with exoplanets have different
metallicity?
— Absorption of exoplanets by the host star?



e Largest stars with
exoplanets
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