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A globular 
luster in the dwarf galaxy Sextans BM. E. Sharina,1, * T. H. Puzia,2, ** and A. S. Krylatyh31Spe
ial Astrophysi
al Observatory Russian A
ademy of S
ien
es, N. Arkhyz, KChR, 369167, Russia2Herzberg Institute of Astrophysi
s, 5071 West Saani
h Road, Vi
toria, BC V9E 2E7, Canada3Astronomy department of the Kazan State University,Kremlevskaya street, Kazan, 420008, RussiaWe present spe
tros
opi
 observations of a massive globular 
luster in the dwarf irregulargalaxy Sextans B, dis
overed by us on Hubble Spa
e Teles
ope Wide Field and PlanetaryCamera 2 (HST WFPC2) images. Long-slit spe
tra were obtained with the SCORPIOspe
trograph on the the 6-m teles
ope at the Spe
ial Astrophysi
al observatory of the RussianA
ademy of S
ien
es. We determine age, metalli
ity and alpha-element abundan
e ratio forthe globular 
luster to be 2± 1 Gyr, −1.35± 0.25 dex, and 0.1± 0.1 dex, respe
tively. Mainphotometri
 and stru
tural parameters of it were determined using our surfa
e photometryon the HST images. The mass (∼ 105M⊙), luminosity and stru
tural parameters appear tobe typi
al for the globular 
lusters in our own Galaxy. Our �ndings shed a new light on theevolutionary history of Sextans B.1. INTRODUCTIONDis
overy and detailed investigation of GCsin the smallest dwarf galaxies is very importantfor development of a 
omprehensive theory offormation and evolution of GCs. Elmegreen &Efremov [1℄ showed, that massive gravitationallybound stellar 
lusters are possible progenitors ofthe present-day old Gala
ti
 GCs, born in dense,
ompa
t gas 
louds in high ambient pressure en-vironments. Su
h 
onditions were in pla
e in ourGalaxy ∼ 10÷13 Gyr ago, when the density andpressure in interstellar and intergala
ti
 mediumwere high. Observational studies show, that theformation of the present-day massive gravitation-* Ele
troni
 address: sme�sao.ru** Ele
troni
 address: Thomas.Puzia�nr
.
a

ally bound stellar 
lusters 
an only happen nearthe 
enters of massive galaxies, or in merging andintera
ting galaxies (e.g. [2℄).Small, low surfa
e brightness galaxies are of-ten 
onsidered to be survivors of an
ient buildingblo
ks of galaxies a

ording to the generally a
-
epted model of hierar
hi
al galaxy formation.Unfortunately, the formation of GCs in dwarfgalaxies is not fully understood up to now. Thegas density is low in dwarf galaxies, and starbursts should lead to enormous gas out�ows dueto shallow gala
ti
 gravitational potential wells[3℄.Studying of GCs in important for a betterunderstanding the evolution of their host galax-ies. There are three main morphologi
al typesof dwarf galaxies. Irregular galaxies (dIr) are
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2
omposed mainly of young and intermediate-agestellar populations and are typi
ally found in the�eld and at the distan
e of D > 300 kp
 from anearby massive galaxy [4℄. Spheroidal and ellip-ti
al dwarf galaxies (dSph, dE) 
onsist mainly ofold stars [4℄ and 
on
entrate near massive galax-ies in groups and 
lusters [5℄.Sextans B is a rather isolated dwarf irregulargalaxy, a member of the Antlia-Sextans groupnear the Lo
al group [6, 7℄. It is a faint galaxy,typi
al for the population of the Lo
al Groupand other nearby poor groups. Its 
entral sur-fa
e brightness in the �lter B of the wide-bandJohnson-Cousins system is 22.8±0.2 mag/sq.se
.[8℄. The absolute blue magnitude, MB = −13.97,
orresponds to the distan
e 1360 ± 70 kp
 [9℄.The 
hemi
al 
omposition of HII regions and ofplanetary nebulae in the galaxy were extensivelystudied by many authors [10�13℄. The star for-mation history of Sextans B a

ording to stellarphotometry studies was rather 
omplex. A

ord-ing to [14�16℄ the galaxy experien
ed a powerfulearly star formation burst during the �rst 1-2Gyr, and an in
reased SF a
tivity in the last 1-2Gyr. Dolphin et al. [17℄ 
onsider the star for-mation to be a
tive during the whole life of thegalaxy. However, all the authors mention thatthe available 
olor-magnitude diagrams (CMDs)are not very deep to determine the age of thegalaxy with an a

ura
y of ∼ 2 − 3 Gyr. Kni-azev and 
o-authors [13℄ dis
overed that one HIIregion in the galaxy is twi
e as metal-ri
h in 
om-parison to others. This implies 
onsiderable in-

homogeneity in the present-day metalli
ity dis-tribution in Sextans B.In this paper we report for the �rst time thedis
overy and a detailed spe
tros
opi
 investiga-tion of a GC in Sentans B with the SCORPIOspe
trograph at the SAO RAS 6m teles
ope. Ba-si
 data for the GC obtained in our work aresummarised in Table 1: (1),(2) - equatorial 
oor-dinates, (3) spe
i�
 frequen
y of GCs in a galaxy(SN = N · 100.4(MV +15), [18℄, where N is a num-ber of GCs, Mv is absolute V magnitude of thegalaxy), (4)-(6) age, metalli
ity and alpha ele-ment abundan
e ratio, (7) helio
entri
 radial ve-lo
ity, (8) integrated V magnitude, (9), (10) in-tegrated absolute V magnitude and 
olor, 
or-re
ted for Gala
ti
 extin
tion, (11) mass in so-lar masses, (12)-(14) half-light radius, ellipti
-ity, and proje
ted distan
e to the 
enter of thegalaxy; and model parameters obtained by �t-ting of the surfa
e brightness pro�le by the Kinglaw: (15)-(18) 
entral surfa
e brightness in V andI, 
ore and tidal radii.2. GLOBULAR CLUSTER DETECTIONAND PHOTOMETRYA Hubble Spa
e teles
ope Wide Field andPlanet Camera 2 (HST WFPC2) ar
hive imageof the GC in the V band (HST Proposal ID 8601)is shown in the right panel of Figure 1. The 
lus-ter is partially resolved into stars with a di�useenvelope. Observations were 
arried out withthe �lters F606W and F814W, the band width



3of whi
h are similar to the �lters V and I of theJohnson-Cousins system. The exposure time was600 se
onds in ea
h �lter.The surfa
e photometry and stru
tural pa-rameter determination for the GC on the HSTimages were 
arried out using re
eipts des
ribedin detail in our 
atalog paper of GCs in nearbydwarf galaxies [19℄. The photometri
 results areshown in Figure 2 and summarised in Table 1.The growth 
urves of integrated light in V and Ibands (top) and the distribution of the integrated
olor in magnitudes along the radius (bottom)are shown in the left panel of the Fig. 2. Sur-fa
e brightness pro�les in mag/sq.se
. in V and I(top) and the di�eren
e between them (bottom)are shown on the right panel of Fig. 2. The stru
-tural parameters obtained by �tting of the sur-fa
e brightness pro�le by the King law are similarto those of GCs in our own Galaxy. However, the
olor of the GC in Sextans B is blue, whi
h in-di
ates a younger age. This statement will betested and quanti�ed in Se
tion 4.3. SPECTROSCOPIC OBSERVATIONSAND DATA REDUCTIONSThe long-slit observations were 
ondu
ted onFebruary 11, 2005 with the SCORPIO spe
-trograph [20℄. The journal of the observa-tions is presented in Table 2. We used thegrism VPHG1200g, the spe
tral resolution 5 �A, the spe
tral range 3800-5700 �A, and the CCD-dete
tor EEV42-40. The slit size was 6' x 1".

The seeing was about 2 ar
 se
onds during ourobservations. We observed Li
k/IDS and radialvelo
ity standard stars BF23751, HD115043 èHD132142 for proper determination of radial ve-lo
ities and 
alibration of our instrumental ab-sorption line measurements to the Li
k standardsystem [21℄.The data redu
tion and analysis were per-formed using the European Southern Observa-tory Muni
h Image Data Analysis System (MI-DAS) [22℄. Cosmi
-ray removal was done withthe FILTER/COSMIC program. We used the
ontext LONG for the redu
tion of our spe
-tros
opi
 data. For ea
h two-dimensional spe
-trum the standard pro
edure of the primary re-du
tion was done. After wavelength 
alibra-tion and sky subtra
tion, the spe
tra were 
or-re
ted for extin
tion and �ux-
alibrated usingthe observed the spe
tro-photometri
 standardGRW+70o5824 [23℄. The dispersion solution pro-vides the a

ura
y of the wavelength 
alibrationof ∼0.08 �A. All one-dimensional spe
tra of ea
hobje
t were summed to in
rease the S/N ratio.The spe
trum of the GC in Sextans B is shownin Fig.3. The radial velo
ity of the 
luster wasdetermined via 
ross-
orrelation with the radialvelo
ity standard stars. We used several radialvelo
ity standards and division on few regions ofspe
tra for the determination of the radial ve-lo
ity error. The derived helio
entri
 radial ve-lo
ity is listed in Table 1. The signal-to-noiseratio per pixel in the spe
trum of the 
lustermeasured at 5000 �A is ∼ 40. The quality of



4the spe
trum allows to a

urately measure theabsorption line indi
es and determine the age,metalli
ity, and alpha-element abundan
e ratio([α/Fe℄ of the 
luster by 
omparison of the mea-sured values with predi
tions of population syn-thesis model.A detailed des
ription of the Li
k index mea-suring te
hnique and of the Li
k/IDS system it-self, as well as the demonstration of our testson the 
orresponden
e of our instrumental Li
kindex system to the standard one are given inour methodologi
al paper [24℄. In Table 3 theaveraged di�eren
es between the measured in-di
es and the 
orresponding indi
es in the Li
ksystem, "
", are shown. We obtain zeropointsof transformations of our index measurementsinto the Li
k/IDS system by averaging the val-ues "
" for ea
h index using all observed standardstars. Note, that the 
al
ulated zeropoint trans-formations to the Li
k/IDS system agree wellwith those given in our methodologi
al paper [24℄for the multislit variant of observations with thesame instrument. Absorption-line indi
es for theGC in Sextans B, measured by the GONZO pro-gram [25℄ and transformed into the Li
k systemare listed in the last 
olumn of Table 3.4. AGE, METALLICITY AND ALPHAELEMENT ABUNDANCE RATIOWe determine age, [Z/H] and [α/Fe] for theGC in Sextans B using our pro
edure of three-dimensional linear interpolation and χ2 mini-

mization des
ribed in detail in [26℄. This pro-gram minimizes the di�eren
e between the mea-sured Li
k indi
es and the model predi
tions[27℄ normalised to the index measurement un
er-tainty. The program was extensively tested by
omparison of ages, [Z/H] and [α/Fe] obtainedby the routine with the same values available inthe literature for 12 Gala
ti
 and 46 M31 GCs[26℄. The total Li
k index measurement errorsare determined using the GONZO routine [25℄from bootstrapping the obje
t spe
trum. Theerrors in
lude the Poisson errors and the radialvelo
ity measurement un
ertainties. Note, thatnot only random index un
ertainties, but also er-rors of the transformations to the Li
k system
an alter the measured ages, [Z/H] and [α/Fe]ratios. Therefore, as many Li
k standard starsas possible should be observed to minimize thesystemati
 errors.We determine age, metalli
ity, and [α/Fe] ofthe GC: 2 ± 1 Gyr, [Z/H] = −1.35 ± 0.25 dex,
[α/Fe] = 0.1 ± 0.1 dex.A visual representation of how the Li
k in-di
es help to divide age and metalli
ity ef-fe
ts 
an be obtained from the so-
alled age-metalli
ity diagnosti
 plots [28℄ (see Figure 4).Lines in Figure 4 respresent the model predi
-tions by Thomas et al. [27℄. The indi
esfor the GC are shown by bla
k dots. Therms errors of zeropoins of the transformationsinto the Li
k system are shown in the 
or-ners of the panels. The plots show the de-penden
e of age-sensitive Hβ, HδA, HγA, HδF ,



5HγF on the [α/Fe℄ insensitive index [MgFe℄' =

{Mgb · (0.72 · Fe5270 + 0.28 · Fe5335)}1/2. Toexplore the Mg/Fe abundan
e ratio, the metal-abundan
e sensitive index 〈Fe〉 = (Fe5335 +

Fe5270)/2 is 
ompared with the index Mg2.5. DISCUSSIONIt is interesting to 
ompare the metalli
itiesof di�erent stellar populations in Sextans B. Themetalli
ity of old stars, [Fe/H] = −2.1 dex, wasobtained by Grebel et al. [4℄ via the 
ompari-son of the red giant bran
h (RGB) with globular
luster �du
ials. Star formation history studiesled to [Fe/H] ∼ −1.2÷−1.3 ([14, 17℄). Our esti-mate of the GC's metalli
ity agree well with thelast value. We suggest that the time of the GCbirth 
oin
ides with the strongest star burst inthe galaxy. However, the derived [α/Fe] = 0.1likely implies that there was a signi�
ant 
on-tribution from type-Ia SNe over the past ∼ 3Gyr. However, star formation was never so in-tense as in giant ellipti
al galaxies, where [α/Fe]ratios for GCs 
an be signi�
antly higher up to
∼0.5 dex [29℄. It is not ex
luded, that the age ofthe parent galaxy is mu
h higher than the age ofthe GC. The 
olour-magnitude diagram of Sex-tans B is deep enough to 
learly indi
ate the pres-en
e of red giants and a 
onsiderable number ofintermediate-age stars [9℄. However, the age ofred giants is not determined, and the presen
e ofolder stars was not proved. Dolphin et al. [30℄pointed out, that the 
olor of 13 Gyr old metal-

poor RGB stars is pra
ti
ally the same as the
olor of 2 Gyr old on 0.4÷0.8 dex more metal-ri
h stars.We 
onvert the [Fe/H] value determined forstars and the GC in Sextans B to [O/H] , assum-ing [Fe/O] ∼ 0 [11℄ and 12 + log(O/H)⊙ = 8.66[31℄. The obtained value agrees well with theone for the most HII regions in Sextans B [13℄.Thus, the metalli
ity of the GC and of young stel-lar populations in Sextans B appear to be sim-ilar. This fa
t does not 
ontradi
t the previous�ndings of star formation history studies whi
hindi
ate a low initial star formation a
tivity. Ad-ditionally, Sextans B 
ould lose metals throughstellar winds due to a shallow gravitational po-tential well.We 
an estimate the mass of the GC usingthe obtained age, metalli
ity, luminosity, simplestellar population models of Bruzual and Char-lott [32℄, and an assumed Salpeter initial massfun
tion. The obtained mass 0.8−0.25
+0.40 · 105, andstru
tural parameters, tidal and 
ore radii (seetable 1), are typi
al for GC population of ourGalaxy.The spe
i�
 frequen
y, SN ∼ 3.8, is mu
hhigher than the expe
ted one, if GCs form in di-re
t proportion to the mass of the galaxy [33℄:

SN ≃ ǫ(1 + Mgas/M∗) ≃ 0, where Mgas isthe mass of gas, M∗ is the mass of stars, and
ǫ = 0.0025 is a ratio of GC mass to the summarymass of gas and stars. The relation Mgas/M∗ ∼

0.9 for Sextans B 
an be estimated using the hy-drogen mass to luminosity ratio, MHI/LB ∼ 1.5



6[34, 35℄, the stellar mass to to luminosity ra-tio, M∗/LB ∼ 1.58 [36℄, and integrated 
olor ofthe galaxy, 
orre
ted for the Gala
ti
 reddening
(B − V )0 ∼ 0.5. The SN ∼ 3.8 is slightly lowerthan the expe
ted one in the 
ase of mass losswith stellar winds [3, 37℄.Sextans B is often 
ompared in the literaturewith Sextans A, the galaxy similar in stru
ture,size, luminosity and the distan
e to neighbours,whi
h is also a member of the Antlia-Sextansgroup (e.g. [13℄). It is interesting to note, thatwe did not �nd GCs in the 
entral part of thisgalaxy on the HST images.It is unlikely, that the galaxy was in�uen
edby ram pressure, tidal stripping, and/or en
oun-ters with neighbors, be
ause of its rather isolatedlo
ation. Hen
e, the star formation in Sextans Bwas regulated by internal me
hanisms. DeepCMD studies and the detailed 
hemi
al evolu-tionary modelling would help to elu
idate the na-ture of SF a
tivity and the GC formation me
h-anisms in the galaxy.6. CONCLUSIONSIn this paper we report on the dis
overyand determination of fundamental, evolutionary,photometri
, and stru
tural parameters of a mas-sive GC in the nearby dwarf irregular galaxy Sex-tans B.From the 
omparison of population synthe-sis models [27℄ with the measured Li
k absorp-tion line indi
es we obtain an age, metalli
ity and

[α/Fe℄: 2 ± 1 Gyr, [Z/H] = −1.35 ± 0.25 dex,and [α/Fe℄= 0.1 ± 0.1 dex. The metalli
ity ofthe GC agrees well with the known in the litera-ture for stars, HII regions and planetary nebulaein the galaxy. The age of the GC 
oin
ides withthe epo
h of the most powerful star formationa
tivity in Sextans B a

ording to the literaturephotometri
 studies. The alpha-element abun-dan
e ratio implies a signi�
ant 
ontribution oftype-Ia SNe over the past ∼3 Gyr.The stru
tural parameters and luminosity ofthe GC are typi
al for Milky Way GCs. Themass of the GC is (0.8−0.25
+0.40 · 105M⊙), the 
oreradius is rc = 1.7 ± 0.15 p
, and the tidal radiusis rt = 40 ± 2 p
.The number of GCs in Sextans B per unit lu-minosity is mu
h higher than the expe
ted one ifwe assume that GCs form in the dire
t propor-tion to the parent galaxy mass.The results of this work are important forsolving the problem of the origin of GCs in dwarfgalaxies. Our data indi
ate that massive GCs
an form in extremely shallow potential wells andisolated �eld environments.ACKNOWLEDGMENTSWe thank Dr. S. N. Dodonov for supervi-sion of our observations, and Dr. S.A. Pustil-nik for helpful dis
ussions. T.H.P. gratefully a
-knowledges the �nan
ial support through a Plas-kett Resear
h Fellowship from National Resear
hCoun
il of Canada at the Herzberg Institute of



7Astrophysi
s.
1. B.G Elmegreen, Yu.N. Efremov, ApJ 480, 235(1997).2. S. Larsen, T. Ri
htler, A&A 354, 836 (2000).3. A. Dekel, J. Silk, ApJ 303, 39 (1986).4. E.K. Grebel, Gallagher III J.S., D. Harbe
k, AJ125, 1926 (2003).5. J.Einasto, E. Saar, A. Kaasik, A.D. Chernin, Na-ture 252, 111, (1974).6. S. van den Bergh, ApJ 517, L97 (1999).7. R.B. Tully, R.S. Sommerville, N. Trentham,M.A. Verheijen, ApJ 569, 573 (2002).8. M.E. Sharina, Kara
hentsev I.D., Dolphin A.E.et al., MNRAS in prep. (2007)9. I.D. Kara
hentsev, M.E. Sharina, D.I.Makarov,A.E. Dolphin et al., A&A 389, 812 (2002).10. G. Stasinska, G. Comte, L. Vigroux, A&A 154,352 (1986).11. E.D. Skillman, R.C. Kenni
utt, P.W. Hodge,ApJ 347, 875 (1989).12. M. Moles, A. Apari
io, J. Masegosa, A&A 228,310 (1990).13. A.Y. Kniazev, E.K. Grebel, S.A. Pustilnik, A.G.Pramskij, D.B. Zu
ker, AJ 130, 1558 (2005).14. M. Tosi, L. Gregio, G. Mar
oni, P. Fo
ardi, AJ102, 951 (1991).15. S. Sakai, B.F. Madore, W.L. Freedman, ApJ480, 589 (1997).16. M. Mateo, ARA&A 36, 435 (1998).17. A.E.Dolphin, D.R. Weisz, E.D. Skillman, J.A.Holtzman, astro-ph/0506430.18. W.E. Harris, S. van den Bergh, AJ 86, 1627(1981)19. M.E. Sharina, T. H. Puzia, D.I. Makarov, A&A442, 85 (2005).

20. V.L. Afanasiev, A.V. Moiseev, Astronomy Let-ters 31 194 (2005).21. G. Worthey, ApJS, 95, 107 (1994).22. K. Banse, Ph. Crane, Ch. Ounnas, D. Ponz //MIDAS, in Pro
. of DECUS, Zuri
h, p. 87 (1983).23. J. Oke, AJ 99, 1621 (1990).24. M. E. Sharina, V. L. Afanasiev, T. H. Puzia,AstL 32, 185 (2006).25. T.H. Puzia, R. P. Saglia, M. Kissler-Patig, et al.,A&A 395, 45 (2002).26. M. E. Sharina, V. L. Afanasiev, T. H. Puzia, MN-RAS 372, 1259 (2006).27. D. Thomas, C. Maraston, R. Bender, MNRAS339, 897 (2003).28. T.H. Puzia, M. Kissler-Patig, D.Thomas, et al.,A&A 439, 997 (2005).29. T.H. Puzia, M. Kissler-Patig, P. Goudfrooij, ApJ648, 383 (2006),30. A.E. Dolphin, A.Saha, E.D. Skillman, R.C.Dohm-Palmer, E. Tolstoy, A.A. Cole, J. S. Gal-lagher, J.G. Hoessel, M. Mateo, AJ 126, 187(2003).31. M. Asplund, N. Grevesse, A. J. Sauval, C. Al-lende Prieto, D. Kiselman, A&A 417, 751 (2004).32. G. Bruzual, S. Charlot, MNRAS 344, 1000(2003).33. D.E. M
Laughlin, AJ 117, 2398 (1999).34. C.M. Springob, M.P. Haynes, R. Giovanelli, B.R.Kent, ApJS 160, 149 (2005).35. I.D. Kara
hentsev, V.E. Kara
hentseva, W.H.Hu
htmeier, D.I. Makarov, AJ 127, 2031 (2004).36. E.F. Bell, R.S. de Jong, ApJ 550, 212, (2001)37. W.E. Harris // in Star Clusters, Saas-Fee Ad-van
ed Course 28. Le
ture Notes 1998, Swiss So-



8
iety for Astrophysi
s and Astronomy. Editedby L. Labhardt and B. Binggeli. Published by Springer-Verlag, Berlin (2001)



9Figure 1. DSS2-R 5x5 ar
se
. image of Sextans B with marked the long slit position (left); WFPC2 HSTimage of the GC (right).

Figure 2. Surfa
e photometry results for the GC in Sextans B on the HST WFPC2 images.
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Figure 3. The spe
trum of the GC in Sextans B obtained with the SCORPIO spe
trograph.
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Figure 4. Age-metalli
ity diagnosti
 plots for the GC in Sextans B The SSP model predi
tions from [27℄are overplotted by lines.



12Table 1. Fundamental 
hara
teristi
s of the GC in Sextans B determined in our work (see the 
olumn 
ontent atthe end of the se
tion 1). N Parameter GC1 RA(2000.0) 10 00 04.642 DEC(2000.0) +05 20 07.43 Sn 3.84 Age, Gyr 2 ± 15 [Z/H ], dex -1.35 ± 0.36 [α/Fe], dex 0.1 ± 0.17 Vh, km/s 349±58 V0, mag 17.90±0.029 MV,0, mag -7.77±0.0210 (V − I)0, mag 0.67±0.0311 Mass (M⊙) 0.8−0.25
+0.40 · 10512 rh, p
 4.1±0.213 e = 1 − b/a 0.0514 dproj, kp
 0.4515 µV,0 mag/sq s 17.89±0.0116 µI,0 mag/sq s 17.24±0.0217 rc, p
 1.7±0.1518 rt, p
 40±2

Table 2. Journal of spe
tros
opi
 observationsObje
t Data ExpositionGC in Sex B 11.03.2005 4x1200 s.GRW+70d5824 11.03.2005 3x60HD115043 11.03.2005 10,20HD132142 11.03.2005 2x20HD2665 18.01.2007 21BF23751 11.03.2005 120



13Table 3. Corre
tion terms of the transformation to the Li
k/IDS standard system [21℄: ILick = Imeasured + c. In thelast 
olumn the GC indi
es 
orre
ted for the zeropoints of transformations into the standard system are presented.Index 
 rms error units Indi
es for GC in Sex BCN1 -0.020 0.002 mag -0.192 ±0.001CN2 -0.019 0.006 mag -0.165 ±0.001Ca4227 0.033 0.121 �A 0.410 ±0.052G4300 0.786 0.720 �A 0.084 ±0.057Fe4384 0.598 0.300 �A 0.040 ±0.066Ca4455 0.288 0.030 �A 0.046 ±0.068Fe4531 -0.043 0.020 �A 1.718 ±0.075Fe4668 -0.163 0.210 �A 0.107 ±0.085Hβ -0.909 0.270 �A 4.609 ±0.085Fe5015 0.498 0.169 �A 2.692 ±0.091Mg1 -0.035 0.013 mag 0.020 ±0.002Mg2 -0.019 0.007 mag 0.024 ±0.002Mgb 0.202 0.348 �A 0.336 ±0.096Fe5270 0.554 0.358 �A 0.909 ±0.098Fe5335 0.066 0.370 �A 0.312 ±0.099Fe5406 0.001 0.010 �A 0.547 ±0.100HδA 0.152 0.060 �A 7.897 ±0.103HγA -1.508 0.340 �A 5.931 ±0.106HδF -0.345 0.360 �A 5.590 ±0.107HγF -0.069 0.142 �A 4.864 ±0.108
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