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At Least a Quarter of Sun-like Stars have Planets
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he ine res lts ei ht hi h sensitivit D lers r
ve s re lanets r vi esa nsistent it re r whi h we an es
ti ate the ra ti n n li e stars with lanets. he naive ra ti n

r the t tal n er lanets ivi e the t tal n er
tar et stars in reases t when we li it ranal sist tar et stars
that have een nit re thel n est ears . we rther 1i it

r anal sist stars nit re thel n est an with the hi hest D ler
re isi n at least ssess lanets.

hes ess theD ler eth re lanet ete ti nshasle t a n wn
lati n lanets that is hi hl e en ent n their nit re ti e.
tential lanet h st nee st e nit re ra rati n reater than r a
r i atel e alt the eri s an 1r itin lanets ra etetint e
a e. 1 n with the sensitivit thes rve this e nesthere i nin sin
ara eter s a e that e lanets will an all ws st e neareasin
whi h lanets are Dete te ein Dete te an as et t Dete te . s
sh wn in Lineweaver & Grether an Lineweaver et al. the e
lanet eri istri ti nis rrelate with lanet n er ensit s estin
that thel n erasa le tar et starsis serve the lar er the ra ti n that
will  ssess lanets.

S ne the res 1ts the ei ht hi hest sensitivit D lers rve s
are ine Lineweaver & Grether int the iant e  lanets sh wn
m i. . I rani ate versin this 1t sh win theti e e en en e
is availa le here . hese ine s rve s nit r near nlie
stars whi h have een n t hste lanets assiveen ht e

ete ta le. h s at least tar et stars ssess lanets. H wever these

tar et stars have een nit re r 1 erent rati ns an at vari s sensi
tivities in 1 atin that this ra ti nis st an avera e r all the stars in these
S rve s.

e an re ne this ra ti n anal sin the n er nit re stars
vers s their nit rin ratinasin 1. . e als sh w the n er
ete te e lanets th at their ate ete ti n an their ate rst ni
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i re . r lar ste are t therelativel s allre i n
the lanet ass an eri lane where the ei ht hi h sensitivit
D ler s rve s anal e here have ete te e lanets. he se
letine ets et theli ite ti e servati nan theli ite ra
1al vel it sensitivit are in i ate the threere 1 nsla ele De
te te ein Dete te an t Dete te . he lanets ar e
with a have een ete te sin e st . hese ete ti ns
re ire aln nit rin rati n either e a se the have a lar e
eri r allinthere i n sin lane that re iresa ver hi h
D ler re isi n. ee Lineweaver & Grether r a iti nal

etails.
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i re . he ra ti n stars with lanetsasa ntin ti e.
Hist ra s the in reasin n er tar et stars an the
in reasin n er the n t eh stin at least nee lanet.
sin the ate ete ti n innin ar est hist ra
iel s the int itive res 1t that the ra t1i n  h st stars starts at er
in an i s n t ni all ntil its rrent val e
he ate rst nit rin  innin starts n the ar let at
r the in  tar et stars that has een nit re thel n est. he
ra ti n e reases asweavera ein restars that have een  nit re
r sh rter rati ns. helast in n the ri ht is the sa e in th
innin eth san Inl esall nlietar et stars. h s
isan avera e ratin r tar et stars that have een nit re r
ti esvar in etween an ears while isthe ratin r
tar et stars that have een nit re thel n est IS .



t rin . 1 teen earsa terthestart the rsthi h reisinD lere lanet
s rve Li in ne C in et al we still have ent ries t

wait e re all these ri inal tar ets will have eenl e atln en h
t eter ine whether the have r itin lanets ete ta le with the ri inal

D ler sensitivit .  he ate rst nit rin  innin sh ws that the ra
tin tar et stars h stin lanetshasa a i r the 1 n est
nit re tar ets an then e reases as we avera e in tar et stars that have
een nit re r sh rter ti es. he ate ete t1 n innin nventi n
rises ntmniall r er in with the rste lanet etetin a r
& el t its rrent val e at whih int th eth sare
e ivalent. 1th  h this esti ateis ase mntheres It as allsa le

tar et stars el nin t thetw 1 n estr nnin s rve s Li & D nal

it is nsistent with the in reasin ra ti n ase nthe nit rin rati n

all tar et stars.

na iti nt thelevel instr ental sensitivit the a nt stellar a tivit

nastarss raeisani rtantli it naD lers rve sa ilit t etet
lanets. L wer ainse en e stars with al w s ra e a tivit are n t
have a hi h stellar hr s heri e issi nrati es et al. whi h
is rrelate with a1l w stellar r tati n eri r r ete r tati nal vel it
sin . e ent e lanet tar et lists have een sele te r hi her D ler
re isi n Ii itin r sin Lineweaver & Grether
is her et al. anal e a r hi hD ler re isi nstars r
the ri inalLi sa lean n that ssesse  lanets. ee ten this
ieain 1. nl 1 ttin the ra ti n tar et stars with lanets that have
een nit re thel nest asa n tin  their stellar a tivit as eas re
theire essra ialvel it 1is ersi n aar et al. . e n that as
In ashih reisi nD ler stars are an n iase sa le n li e stars at
least ssess lanets.
at least a  arter n li e stars have lanets an we ass e that
this ra ti nissi ilar r all stars then at least illi n  the illi n
stars in r ala ssess ne re re lanets. is her et al. n tes
that stars that have an a an in lanet sh w si ns  havin
a iti nal lanets. h's r ala r al ntains in e ess illi n
lanets.
C in . ar G. .& tler
isher D. . ar G. . tler . . t .. rin L& S
is her D. . tler .. ar G. . t . .&Henr G.
Lineweaver C.H. & Grether D. str il

Lineweaver C.H. & Grether D. in ress astr h



4~ e e B A T — 170
C | Stars being monitored 7
80 } | Stors with detected planets { 80
50 - =50
© - ]
g r ]
o 40 — ] 40
S L ]
z - 1
€ 30 — 30
3 r ]
20} — 20
10 10
© T T T [ T T T [ T T T [ T T T [ T T T . o
(@] 10 20 30 40 50
Excess Dispersion o', [m/s]
30 I L L A S B L A A 130
25 E é 25
= 200 I T { I T [ [ Ié 20
< 20 1] ;
S 151 J J J J J =15
g e [ 1] 113
S 10 £ = 10
5 ; —_— Fraction of stars with planets é 5
ot . . . I . . . | . L L | . . . . . . 10
1 re . hen stellar a tivit is1 w hi h eas re ent reisi n
is ssi lean ahi her ra ti n tar ets are n t h st lanets.
he n er tar etsinthe ri inalLi s rve that have een
nit re thel n estan that haveane essra ialvel it is ersi n
less than the val e n the a is. he rati ives the
ra tin stars with lanetsasa mn tin thresh 1 . h s aswe
sele t r hi her D ler reisi n the ratin tar ets  ssessin
lanets in reases t r the stars with the hi hest re isi n
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