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By measuring precise RV of about 50 

early K giant stars, we want

• to study the nature and  cause of RV 

variation of K giant stars 

• to investigate the correlation between 

planet formation and stellar mass

1. Scientific goals of the project



• low-amplitude RV variability of K giant

stars are well know since 1990s.

• we still do not know well about the nature

and cause of the RV variation 

are not well investigated 

• typical periods, to stellar oscillation/surface 

feature/unseen companion etc.

• to find the "blue border" between pulsating

K and stable G-giants.

Early (K0-K4)  K giant stars 



• most of RV exo-planet search programs are 

looking for G dwarf stars.

• study planet formation around massive stars 
Ap, K, G stars

• In 2003, Okayama already started G- giants 

survey
• K – giants : to avoid duplication with other 

programs

• BOES RV accuracy were demonstrated 

earlier & collaborators for K giants 

observation were available

background of the project



BOAO

survey is 
focused on 
early 

K-giants

Okayama Observatory (Japan)  Okayama Observatory (Japan)  
survey of 57 Gsurvey of 57 G--type giantstype giants

Most G-giant stars (90%) are  stable in radial velocity to  a 
level of < 30m/s  in a time span of 1-2 yr (Sato et al. 2005) :Sato et al. 2005) :



Targets

• 50 Early K1~K5 & some late G giants 

(limited by brightness and Declination)

• 10 M giants

• some Ap and Cepheids



Histogram of the target stars brightness



time allocation to the project



Histogram of r.m.s. RV variation

















Some other (dirty) examplesSome other (dirty) examples



Gam1 Leo Gam1 Leo 

–– first exoplanet discovery by BOESfirst exoplanet discovery by BOES









Gam1 Leo : main conclusionsGam1 Leo : main conclusions

•• 428 days periodicity with more than 5 cycles 428 days periodicity with more than 5 cycles 

best explained by 8.8 M_Jup companionbest explained by 8.8 M_Jup companion

:: expected astrometric perturbation of expected astrometric perturbation of 

several tenths of milli arcsecondsseveral tenths of milli arcseconds

•• 13401340--d periodicity:  may imply second d periodicity:  may imply second 

companioncompanion

•• 8.58.5--d periodicity: closed periodicity: close the expected 

fundamental radial pulsation frequency of the 

star

•• one more example of low metallicity starone more example of low metallicity star

with exoplanetwith exoplanet



Main conclusions from the K Main conclusions from the K 
giant surveygiant survey

•• about 60% of the target stars are RV variableabout 60% of the target stars are RV variable

•• about 20% of the targets shows well defined about 20% of the targets shows well defined 
periodicic variation compatible with orbitalperiodicic variation compatible with orbital
motionmotion

•• metallicitymetallicity
Iot Dra: +0.1?, Bet Gem:+0.19, Gam1 Leo:Iot Dra: +0.1?, Bet Gem:+0.19, Gam1 Leo:--0.510.51



Future workFuture work

•• to continue the RV survey and detailed study to continue the RV survey and detailed study 
of  the exoplanet starsof  the exoplanet stars’’ characteristicscharacteristics

•• astrometric observationastrometric observation

•• to develop more rigorous and sensitive to develop more rigorous and sensitive 
diagnostic tools for the cause of RV variationdiagnostic tools for the cause of RV variation

•• to survey Ap stars to confirm the resultsto survey Ap stars to confirm the results
from the K giants observationfrom the K giants observation


