SAG: Stars and Galaxies Vol.2, id.2 , 2019 December 27
© 2019. Center for Astronomy, University of Hyogo.

%E%EE@%ME@E%%% W/ HERE DS H
gk AuAT

REFESLKY KXYy 22— (BIEY ERXE)

Determination of Abundance Difference with Differential Equivalent Width
Method in Equal Mass Binaries

Noriyuki KATOH !
! Nishi-Harima Astronomical Observatory, Center for Astronomy, University of Hyogo,
407-2 Nishigaichi, Sayo-cho, Hyogo 679-5313, Japan
noriyukik @nhao.jp

(Received 2019 October 31; Accepted 2019 December 10)

BE

FREAEORGHBEDE VYD FENOALEZMBE MG EZ KL TWE 51X, EREETCIEERE
PERICHEGEDR D 25 DEFEL TRV, 179 2 8HHlIE. %ﬂﬁﬁ%&@%Faﬁﬁﬁ%ﬁéiﬁﬁb‘i‘ﬁﬁgﬁ%é & RIE
L7z ZFBEODHEETHOHNIEFELMYEDORLG AT A —RIZIFFRLCEALRETZ2D T, MEEXEE L1
BEOEMIBOES L UTEETE S, &2 TAIISIX lHEXmﬁ MVIZZ BN D Fe I DIRIER D%
fili 2 e L ﬁ?iﬂ’\]éiiﬁﬁ%‘[‘%ﬁ%’é%6@%6:0\4\1{%&{#55@@5}2%’2?&56 ENTELPH
BU77z, REZ2RFFT2EGERARRZ ZEERT KFHIZD EFRLED [HRP7-EiEE] X MALLS T
JCBIHI L 7=, 16 Cyg AB. 83 Leo AB. HD 80606/80607 & XO-2 NSO % D fffilg 7% A-BIZ D\ T, %M%m
-0.0042+0.0040 A. -0.00404+0.0099 A. 0.0001+0.0031 A £ 0.0156+0.0067 A L EH L=, ZHh o DFER
Enbd. RATHIES RO O R L AN T 5,

Abstract

If abundance difference between the primary and secondary star indicates the chemical distribution in the molec-
ular cloud, some visual binaries have abundance differences between the stellar components. The previous work
showed the weak correlation between the abundance difference and the binary separation. This work regards the
difference between the equivalent widths of the primary star and secondary star as the abundance difference because
the atmospheric parameters of the stellar components are almost the same in the equal mass binaries. Therefore,
we measured the equivalent widths of the Fe I absorption lines of the stellar components in the visual binaries,
and investigated whether the difference of both equivalent widths determines the abundance difference between
the primary and secondary stars. For 16 Cyg AB, 83 Leo AB, HD 80606/80607 and XO-2 NS, the difference of
both equivalent width (A-B) is -0.0042+0.0040 A, -0.0040+0.0099 A, 0.000140.0031 A, and 0.0156+0.0067 A,
respectively. These results are consistent with ones in the previous works.
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Fig. 1. Equivalent widths of the primary and secondary stars in 16
Cyg AB and 83 Leo AB. The horizontal axis represents the equiva-
lent widths of the primary star. The vertical axis represents the equiva-
lent widths of the secondary star. The filled circles show the observed
equivalent widths. The solid line represents that the two quantities are

equal.
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Table 1. Targets.
Object V [mag] Sp.types m[mas] Mass[Ms] Planets References*
16 Cyg A 599 GI1.5Vb 46.98 1.02 (a)(b)
16 CygB 625 G3V 47.12 1.03 b (a)(b)(c)
83 Leo A 649 KOIV 54.80 0.93 (b)(d)(e)
83 Leo B 758 K2V 54.88 0.83 b d)(d)(e)(®)
HD 80606 9.06 G5V 15.33 0.98 b (b)(d)(g)(h)
HD 80607 9.17 G5V 15.22 0.98 (b)(d)(g)
XO-2N 1120 G9V 0.81 b 1G)
X0-28S 1125 G9V 6.68 0.81 b,c d)()(k)
* (a) Takeda et al. (2005a), (b) Gaia Collaboration et al. (2016), (¢c) Mazeh et al. (1996), (d)
Bobylev et al. (2006), (e) Luck (2017), (f) Marcy et al. (2004), (g) Gonzalez et al. (2010),
(h) Naef et al. (2001), (i) Benavides et al. (2010), (j) Hansen & Barman (2007), (k) Desidera
et al. (2014).
Table 2. Observed Fe I lines.* Table 3. Equivalent width difference of primary star (A) — secondary
star (B).
A[A] x[eV]  loggf _ i —
57317619 4.256222  -1.1090 Binary ABIA] Uncertainty [A] a7 [AU]
5762.9922  4.208883 -0.0921 16 Cyg AB -0.0042 0.0040 860
5816.3732  4.548505 -0.6850 83 Leo AB -0.0040 0.0099 315
58481267  4.607593  -1.0560 HD 80606/80607 0.0001 0.0031 1200
5883.8166 3.959723 -1.3552 X0-2 NS 0.0156 0.0067 4600
5905.6713  4.652030 -0.7251 @ is a binary separation.
5934.6546 3.928606 -1.1767
Ji. Fel & Fe II OWBIUROEAfilE%2FIHL T, FEL
29927180 3954106 - -1.4294 PERDKLS T A — R D% % BHERAT 2 5% 5 ATk
6003.0112 3.881603 -1.1088 1%, 16 Cyg AB A DE&EED 0.01dex D L N)L THE
TH B L iEamAl 7= (Takeda 2005b), Fe I #& 2% {fiiliE o
6008.5559  3.883508  -0.9872 EZNEZOFE EFMBEE R LU ZARMEOFMEEIX, A-B=-
6056.0047 4.733140 -0.4602 0.0042+0.0040 A TH v, Rtz EET % & 16 Cyg AB
W CTEHRDOFAERICEFIFEACHENE R U, A%
00654822 2.608502  -1.4868 DFEI, HIRH RO R AR %,
6078.4911 4.795465 -0.3206 83 Leo AB X, HElt (fFEHE "FEHEE) »089D
“Ref ) Hoof (2018 HIETH D, 83 Leo B REFT 2 7E 83 Leo Bb 1&H
eference is van Hoof (2018). ZBETH % (Marcy et al. 2004), 83 Leo Be DIEE 7
BINTWED, BRETH B &iE@mAIT S 07z (Kane
s 2 et al. 2016), 83 Leo AB D& ERIX, TR LEEZNT

16 Cyg AB X, FREEMELBIZRGANTA—X (F
MR, RMES, BUNLREE, &EE) PAB L &<
L 7= 1 % Ff D Solar-twin star TdH %, 16 CygB l&. E KA
A% AR T 5 Z &2 S DT 72 5 72 (Mazeh et al.
1996), L 72%H3>T 16 Cyg AB I, fHEE D K&MAL L HED
FlELOMBERIRWY Y L LT, FELEED
M EN X RSN (e.g. Laws&Gonzalez 2001), =+
BEMEERZINTNORENT A —XEBMEINCERH L, &
"o RBIFBED S & EHAT B EEEMRNTEIX. 16 Cyg B D
757 metal rich TH % &= L 7z (Takeda et al. 2005a), —

1 [Fe/H]=0.404+0.06 dex & [Fe/H]=0.36+0.12 dex & il
TERRZE OFIFE TIXAEDOMAEH X N7z (Heiter & Luck
2003), ATFIEDFE R I1Z A-B=-0.0040+0.0099 A TH b, 83
Leo AB X5 O <5 iffilis 12 7 32 22 D Hi JH T\ M T kD o 72,
83Leo AB D VEMIZFER L PEE TN TN V=649 mag
& V=758 mag TH 5 M, 16 Cyg AB (V 5=5.99mag.
V p=6.25mag) & Mo A 2 O HIE R I 2A5 0L L E
KEW (B Table3) . TN EREEEDARY ML
RDEND, OB RKIZLERTRENWZDEEZS
%, Figure 3 12, Bl L7z 83 Leo AB @ 5848.123 A &
6065.482 A ® Fe I IRk % =3, #\F1 >Tlk, 83 Leo
B DOIRINARI% 83 Leo A DIEINAR X 0 W, 6065482 A
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Fig. 2. Equivalent widths of the primary and secondary stars in HD
80606/80607 and XO-2 NS.
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Fig. 3. Fe I lines in 5848.123 A (upper) and 6065.482 A (bottom) of
83 Leo A and B. The horizontal axis represents the wavelength. The
vertical axis represents the normalized flux. The solid and dash lines
show the primary and secondary line-profiles. For the strong line, the
secondary line is deeper than the primary one.
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Fig. 5. Equivalent width difference and binary separation. The hori-
zontal axis represents the binary separation. The first vertical-axis rep-
resents the equivalent width difference of binary component. The sec-
ond vertical-axis represents the metallicity difference of binary compo-
nent. The filled circles show the equivalent width differences obtained
by this study. The red crosses show the metallicity differences indicated
by the previous studies.
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