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Abstract

We present results from an observing campaign to igeotif-metallicity stars in the Best & Brightest Survey.
From medium-resolutiofR  1206-2000 spectroscopy of 857 candidates, @gimate the stellar atmospheric
parametergTe, l0g g, and[Fe/H), as well as carbon and-element abundances. Wad that 69% of the
observed stars hajfe/H S1.0, 39% havéFe/H $2.0, and 2% hav@Fe/H $3.0. There are also
133 carbon-enhanced metal-p¢GEMP) stars in this sample, with 97 CEMP Grouand 36 CEMP Groupl
stars identied in the A(C) versus[Fe H] diagram. A subset of the comed low-metallicity stars were
followed-up with high-resolution spectroscopy, as part ofRiocess Alliance, with the goal of identifying
new highly and moderatelyprocess-enhanced stars. Comparison between the stellar atmospheric parameters
estimated in this work and from high-residm spectroscopy exhibit good agreement, coring our
expectation that medium-rdgtion observing campaigns are an effeetivay of selecting iteresting stars for
further, more targeted, efforts.

Key words:Galaxy: halo- stars: abundancesstars: atmospheresstars: carbor- stars: Population H
techniques: spectroscopic
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1. Introduction from 15%-20% for VMP stars to more than 80% for ultra
Very metal-poor(VMP; [Fe H]*" < $2.0) stars are the metal-pooi(UMP;[Fe/ H < S4.0) stars(Lee et al2013 Yong

Rosetta Stonesf stellar astrophysics in the early universe. er al. ZtOTS bPIac(j:co et a!['t2014b nglc—:)T\]/llgt ?l' 2018. Thg di
Encoded in the atmosphere of these low-mass, long-lived star§'€Mental-abundance patterns o stars are required In

are the signatures of nucleosynthetic processes that could hayder to probe the nature of different progenitor populations

occurred as early as a few tens of millions of years after the Big'eSPonsible for the production of carbon and other elements
Bang(Alvarez et al2006. This provides a unique opportunity ~(Placco et al2015h 20168). Moreover, recent studigblorris

to witness not only the chemical and dynamical evolution of €t al.2013 show that the majority of CEMP stars witfe/ H

the Milky Way, but also to identify and distinguish between a < S3.0 belong to the CEMP-no subclass, characterized by
number of possible scenarios for the enrichment of early starthe lack of enhancements in their neutron-capture elements
forming gas cloud¢Jeon et al2017 Chiaki et al.2018. (Ba/F4 < 0.0. The brightest extremely metal-poEMP;

It has long been recognized that metal-poor stars with[Fe/H < S3.0) star in the sky, BB 44°493, with[Fe/H =
overabundances of carbon relative to if§8/Fg >+ 0.7) S$3.8 andV = 9.1, is a CEMP-no staito et al. 2013, and
become more frequent for decreasing metallicities. Theshares a common elemental-abundance signature with the
fractions of carbon-enhanced metal-p@EMP) stars increase  recently discovered CEMP-no star wite/ H ~ S8.0(Keller

et al. 2014 Bessell et al2015 Nordlander et al2017). This
T5 \isiing astronomer, Kitt Peak National Observatory distinctive CEMP-no pattern has also been id@ptiin highz
16 Lubble Fellow. ' damped Ly s_ystems(C_ooke et aI.2013, and is common
17 [A/B] = log(Na/Ns) 5 log(Na/ N9, whereN is the number density of ~ @MONg stars in ultra-faint dwarf galaxies, such as SEGUE-1
atoms of a given element in the s(& and the Sur{e ), respectively. (Frebel et al2014). These observations suggest that CEMP-no
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stars exhibit the nucleosynthesis products of the vesy CEMP-ng, as well as to identify-1 andr-Il candidates, both
generation of starfHansen et al2016 Chiaki et al.2017 of which are ideal for future high-resolution spectroscopic
Hartwig et al.2018. observations from the ground and in spé=e, e.g., Roederer

Bright VMP stars without C-enhancement are ideal targetset al.2012g 2012h 2014 Placco et al2014a 2015a Roederer
for the high-resolution spectroscopic idenéition of new et al.2016.
examples of the rare class of stars with moderate-to-large This paper reports on the medium-resolution
enhancements of elements associated with the rapid neutrorfR  1206-2000 spectroscopic follow-up of low-metallicity
capture process(r-procesy the so-calledr-l (+0.3< star candidates selected from the B&B survey. The main goal is
[Eu/Fé < +1.0 andBa/EYJ < 0.0) andr-Il (Eu/Fé > +1.0 to determine atmospheric parameters and carbon abundances
and [Ba/E( < 0.0) stars, respectivelfBeers & Christlieb  for a large sample of stars, which will be used as criteria for
2005 Frebel2018. Until recently, only 25r-II stars had been  targeted high-resolution spectroscopic follow-ups, including
identi ed after their recognition some 25 years &§oeden  the RPA. This paper is outlined as follows: Sec@atescribes
et al. 1994 1996. Characterization of additional examples of the medium-resolution spectroscopic observations, followed by
such stars is crucial in order to explore the origin of the the estimates of the stellar atmospheric parameters and
astrophysicat-process, to constrain the nature of their likely abundances in SectioB We describe the main abundance
progenito(s) (e.g., neutron star mergers, Abbott et 2017 trends of our targets, based[@Y Fd and[ B/Fd, in Sectiord,
Drout et al.2017 Shappee et aR017), and to measure the and compare our stellar parameter determinations with results
abundances of the radioactive chronometers thorium ancPbtained from high-resolution spectroscopic observations by
uranium, which are only presently available for a handful of the RPA in Sectio’. Our conclusions and prospects for future
stars. work are provided in Sectiof

The R-Process AlliancéRPA) was recently established to
ful Il the need for further observational constraints on the
astrophysical origin of the-process. Its overall science goal is
to support stellar archaeology and nuclear astrophysics by The medium-resolution spectroscopic follow-up campaign
identifying as manyr-process-enhanced metal-poor stars aswas conducted from semesters 2015B to 2017A, and collected
possible, building a sample of125 stars belonging to the rare spectra of 857 unique metal-poor candidates. Below we
r-Il class. The RPA is envisioned as a multi-stage, multi-yeardescribe the target selection from the B&B database and the
effort to provide observational, theoretical, and laboratory- subsequent observations.
based constraints on the nature and origin of the astrophysical
r-process. Even at this early stage, this effort has already 2.1. Target Selection from the B&B Database
identi ed two r-Il stars with detected thorium and uranium
(Placco et al2017 Holmbeck et al2018, a brightr-II star at
[Fe/H S2 (Sakari et al2018l), the rst CEMP¥ + s star
(Gull et al.2018, and a metal-poor stfiFe/H] = S 1.47) with

2. Target Selection and Observations

The candidates for the spectroscopic follow-up were selected
from two different versions of the B&B databasé,andv2,
the latter having an improved selection criteria. Observations

an extrema-process enhancemefRoederer et al2018. In conducted in semester 2015B made use/lgfrestricted in
P ' fmagnitude byV > 13.2 (in order to avoid conict with a

addtl_tloln, t.h? RF;A has _%ﬁneraét_add tfour cI:at?Ic()jgfs of Sta(;.s Olimilar survey of brighter B&B stars we were already
particl’ar interest. one with canaidates seiected rom MediuMqnqycting. For semesters 2016A, 2016B, and 20174,

resolution spectroscopy from RARAdial Velocity Experi- : ; TS
ment; Steinmetz et s2006 Kordopatis et al2013, published was used, with the following restrictions:

by Placco et al.(2018 and three with high-resolution e x Magnitude: 12.5< V < 13.2, 3
spectroscopic follow-up observatio(Bzzeddine et al. 2018, * « Proper motion: 0< o> (Mas yr?) < 25,
in preparation; Hansen et @018 Sakari et al20183. The * x ReddeningE(B — V) < 0.05

present paper is theth RPA catalog.
: : In total, 71 stars were observed frath and 786 fromv2.
The Best & Brightest SurveyB&B; Schlaufman & Stars in theV < 12.5 mag range were observed by a different

Casey 20149 made use of the contrast in the mid-IR LS : . 4
. e program and the restrictions in proper moti@udening were
photometric bands from the/ISE(Wide- eld Infrared Survey designed to minimize contamination from the numerous

Explorer, Wright et al.2010 satellite mission to ground—basgd foreground disk-like stars. The effectiveness of these criteria
optical and near-IR photo.metry to select over 11,000 cand|datei\n the selection of metal-poor stars is further evaluated in
VMP and EMP stars, with an overall success rate of 30% Section3 below

(VMP) and 5% (EMP), which is competitive with previous Table 1 lists the object name, observation date, telescope,

surveys(see, e.g., Schorck et &009 Youakim et al.2017. instrument, program ID, and exposure time for the observed
High-resolution spectroscopic follow-up of selected candidatesg,qigates; Table lists their coordinates, magnitudes, color
successfully idented some of the rst metal-poor stars in the

_ indices, and reddening estimates from the dust maps of $chla
inner Galaxy(Casey & Schlaufma@019 and also the most ¢ Finkpeiner (2011). J and K magnitudegwith photometric

neutron-capture poor star ever obserf@asey & Schlaufman quality ag9 were retrieved from the Two Micron All Sky
2017. The B&B survey has the advantage that all of their Survey (2MASS; Skrutskie et al2009, while B and V
candidates are brighter thaii= 14.0, where many other  magnitudes from the AAVSO Photometric All-Sky Survey
surveys saturate. By obtaining medium-resolution SPECtroSCOPYAPASS; Henden & Munari2014. The upper panels of

of B&B candidates, we have the opportunity to assemble arigyre 1 show the Galactic(left) and equatorial(right)
de nitive sample of relatively bright CEMP and non-CEMP

stars at low metallicity, enabling studies of the known 18 \ 72 " N2 proper Nnotions retrieved from the fourth US
subclasses of CEMP stafCEMPs, CEMP+, CEMP4, Naval Obsérvatory CED Astrograph CatalttCAC4; Zacharias et a2013.
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Table 1
Observing Details
Star Name Date Telescope Instrument Proposal ID Exp.
(2MASYS (UTC) (s
JO00045.79-380245.7 2015 Nov 8 Gemini-North GMOS-N GN-2015B-Q-100 300
J000106.55452812.5 2015 Nov 8 Gemini-North GMOS-N GN-2015B-Q-100 300
J000111.95032105.0 2017 Jul 7 Mayall KOSMOS 17A-0295 600
J000123.03-495329.1 2015 Nov 11 Gemini-North GMOS-N GN-2015B-Q-100 370
J000137.83-500539.6 2015 Nov 16 Gemini-North GMOS-N GN-2015B-Q-100 600
J000212.28224138.9 2015 Nov 9 Gemini-South GMOS-S GS-2015B-Q-104 600
J000216.68 245349.5 2015 Nov 9 Gemini-South GMOS-S GS-2015B-Q-104 600
J000312.65001504.4 2015 Nov 24 Gemini-South GMOS-S GS-2015B-Q-104 600
J000438.5$631242.6 2015 Nov 23 Gemini-South GMOS-S GS-2015B-Q-104 600
J000530.64-002210.7 2015 Dec 9 Gemini-South GMOS-S GS-2015B-Q-104 600
(This table is available in its entirety in machine-readable jorm.
Table 2
Coordinates, Magnitudes, Color Indices, and Reddening Estimates
Star Name | b \Y (B-V) J @ - K) ph_quat E®B - V)
(2MASYS (32000 (J2000 (deg (deg (mag (mag
J000045.79-380245.7 00:00:45.84 438:02:45.6 112.055 $23.753 13.883 0.958 11.903 0.657 AAA 0.089
J000106.5%-452812.5 00:01:06.48 +45:28:12.0 113.764 $16.504 13.348 1.042 11.317 0.722 AAA 0.118
J000111.95-032105.0 00:01:12.00 +03:21:03.6 99.309 $57.198 12.803 0.809 11.049 0.620 AAA 0.021
J000123.03-495329.1 00:01:23.04 +49:53:27.6 114.722 $12.181 13.693 0.929 11.995 0.631 AAA 0.116
J000137.83-500539.6 00:01:37.92 +50:05:38.4 114.802 $11.990 13.803 0.916 11.993 0.666 AAA 0.118
J000212.28224138.9  00:02:12.24 $22:41:38.4 51.912 S$77.996  13.273 0.758 11.727 0.564 AAA 0.018
J000216.68245349.5 00:02:16.80 $24:53:49.2 41.605 $78.737 13.478 0.841 11.841 0.595 AAA 0.016
J000312.65001504.4 00:03:12.72 $00:15:03.6 97.639 $60.733 13.641 1.148 11.298 0.754 AAA 0.029
J000438.5$631242.6 00:04:38.40 $63:12:43.2 311.689 $53.113 13.477 0.960 11.605 0.643 AAA 0.016
J000530.64-002210.7 00:05:30.72 +00:22:12.0 99.192 $60.368 13.740 0.939 11.749 0.655 AAA 0.055

Note.
& 2MASS JHK photometric qualityag. Further details are given kdtp:/ /vizier.u-strasbg.fiviz-bin/VizieR-n?-sourceMETAnot&catid=2246&notid=5.
(This table is available in its entirety in machine-readable jorm.

coordinates of the observed targets and the lower panels show Figure2 shows the spectra for 50 stgrandomly selected

the distribution of their extinction-correctéd, magnitudes  from the 857 star databaskllowed-up in this work, color-
(left) and dereddene@ — V), color indices(right). Also coded by the different telescopes used for the observations. The
shown are the stripe-density pfes and the average values. By shaded areas highlight wavelength regions of interest for
design, this sample consists of mostly brigfit< 13.2 and  atmospheric parameter and abundance determinafames

cool (Terr < 5500 K) low-metallicity candidates, which are ideal gection 3 for detaily. Even though there are noticeable
for the high-resolution spectroscopic follow-up program being gifferences in coverage, CCD response, and resolution, these
executed by the RPA. spectra are all within acceptable ranges for the analysis
performed in this work. Details on each observing setup are
provided below.

Gemini North and South Telescope$74 stars were
observed with the twin 8.1 m Gemini Nor{th34 stary and
Gemini South(340 stary telescopes and the GMQ&emini
Multi-Object Spectrographs; Davies et 997 Gimeno et al.
2016 instruments. In both cases, we used the B6®On*
grating(G5323 for GMOS South and G5307 for GMOS North
and a I0 slit, resulting in a wavelength coverage in the range
&3200:580(J)A at resolving poweR  2000.

ESO New Technology Telescep2h6 stars were observed
with the 3.58 m New Technology TelescaiérIT), located at
La Silla Observatory, part of the European Southern Observa-
tory. We wused the EFOSC-2(ESO Faint Object
Spectrograph and Camera v.2; Buzzoni e1 884 instrument
with Grism#7 (600 grmnt®) and a 70 slit, resulting in a

2.2. Medium-resolution Follow-up Observations

Spectroscopic data were gathered using telescopé
instrument setupsi) SOAR/Goodman,(ii) Gemini Northf
GMOS-N, (iii) Gemini SoutiGMOS-S, (iv) Mayall/KOS-
MOS, and(v) NTT/EFOSC-2. For consistency across the
different instruments, we chose grafislif combinations that
would yield a resolving poweR  1206-2000, and exposure
times sufcient to reach a signal-to-noise ratio of at least
S/N 30 per pixel at the CaK line (3933.3A). Calibration
frames included arc-lamp exposures, bias frames, and quart

ats. All tasks related to spectral reduction, extraction, and
wavelength calibration were performed using standard tRAF
packages.

19 http:/ /iraf.noao.edu
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Figure 1. Upper panels: galactic and equatorial coordinates for the observed targets. Lower panels: distributions of absorptioVconegnéddes and
dereddenedB S V), colors. Stripe-density prées are shown above the histograms, with the average value highlighted in black.

wavelength coverage in the raanO:SIO(J)A at resolving
powerR  1200.
KPNO Mayall Telescope73 stars were observed with the

the n-SSPP processing for spectra similar to the ones analyzed
in this work can be found in Placco et £018.
Figure 3 shows, in the left column of panels, the effect of

4 m Mayall telescope, located at Kitt Peak National Observa-changes in metallicity on the @Gaspectral lines for stars with

tory, using the KOSMOSKIitt Peak Ohio State Multi-Object
Spectrograph; Martini et aR014 instrument. We used the
6001 mm™? grating, the blue setting, and 4®Dslit, resulting
in a wavelength coverage in the ran{f@00:6300A at
resolving poweR  1800.

SOAR Telescopeb4 stars were observed with the 4.1 m
Southern Astrophysical Resear¢d8OAR) telescope. The
Goodman SpectrografiClemens et al2004 was used with
the 600l mm™! grating, the blue setting, and & slit,
resulting in a wavelength coverage in the rafgfi©0:6200 A
at resolving poweR  1500.

3. Stellar Parameters and Abundances

Stellar atmospheric parametéfs:, log g, and[Fe/ H), as
well as carbonicity{C/Fd) and -to-iron ratiog] B/Fg), were
determined using the n-SSKBeers et al.2014 2017, a

similar To¢t, and increasingFe/H (from [Fe/H =53.25 to
[Fe/H=S50.36. Listed for each spectra are NAME
Tert /logg /[Fe/H /[C/Fq. At this resolving power, the
Call K line is the main proxy for metallicity in the optical
wavelength regime. The right column of panels in FigBre
shows spectra with increasin@g (from Te = 4549 K to
Test = 8985 K) and its effect on the strength of three hydrogen
Balmer lines.

The n-SSPP was able to estimBteandlog g for 842 out of
the 857 stars observed. The 15 stars without adopted
parameters had low /8l spectra antbr large mismatches
between the color-based temperatures and the spectroscopic
calibrations. Metallicities were determined fo83% of the
observed sampl@g 96 stars The nondeterminations arise from
a lack of temperature estimates by the n-SSPP, or stars with
core emission in the QaK line. The [C/Fd and
[ B/F9 abundance ratios were estimated for 793 and 584 stars,

modi ed version of the SEGUE Stellar Parameter Pipelinerespectively. The carbon-abundance determination is not

(SSPP; Lee et a2008a 2008h 2011, 2013. The n-SSPP uses

carried out for low-quality spectragmostly N < 10), or in

as input the observed spectrum and photometric information forspectra where the C8-band molecular feature is too weak to
a given object. There are several internal routines that calculat®e reliably distinguished from the underlying ndissually for
the atmospheric parameters based on spectral line indiceSqx > 6500 K; see Placco et &0164. In addition, due to the
photometric calibrations, and matching with a database oflack of spectral coveragéB/’Fgd was not obtained for the

synthetic spectra. THE/Fg and[ B/Fg are estimated from
the strength of the CKs-band molecular feature at4300A
and the Mg triplet at 515852004, respectively. Details on

NTT/EFOSC-2 spectra. Final atmospheric parameters and
abundances for the sample are listed in Tabksiso included
in the table are the corrections for carbon abundances, based on
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Figure 2. Example spectra for 5pandomly selectgdorogram stars. The colors represent thie different telescopes used for the observations. The shaded areas
highlight regions of interegCall, CH G-band+-H , H , and Mgl, respectively.
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Figure 3. Left panel: observed spectra with similar temperatures, showing the effect of increasing metallicities on the strength ebter@@n features. Right
panel: effect of increasing temperatures on the hydrogen Balmer absorption features. Listed for each spectrum/ase//8MHEFe/ H/[C/Fq.

Table 3

Stellar Parameters and Abundances from the n-SSPP
Star Name Tt logg [Fe/H [C/Fd [C/Fg? [C/F4 co® AC)cor® [ B/Fd
(2MASY (K) (cgs
J000045.79-380245.7 4748 2.97 $50.35 $0.59 +0.03 $0.56 +7.52 +0.03
‘]000106.55452812_5
J000111.95032105.0 4984 1.89 $2.05 +0.14 +0.13 +0.27 +6.65 +0.22
J000123.03495329.1 5280 3.93 $0.69 +0.30 0.00 +0.30 +8.04 +0.26
J000137.83-500539.6 4902 3.20 $0.47 $0.25 +0.02 $0.23 +7.74 +0.13
J000212.28224138.9 5209 2.30 $2.52 +0.68 +0.01 +0.69 +6.61 $0.05
J000216.68245349.5 5018 1.75 $2.32 $0.06 +0.29 +0.23 +6.34 +0.42
J000312.65001504.4 4461 3.36
J000438.5$631242.6 5086 4.19 $0.61 +0.48 0.00 +0.48 +8.30 $0.17
J000530.64-002210.7 4921 2.73 50.25 50.71 +0.03 $50.68 +7.50 +0.07
Notes.

& Carbon correction from Placco et @014H).
b Corrected carbon-to-iron ratio.
¢ Corrected absolute carbon abundance.

(This table is available in its entirety in machine-readable jorm.
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] brightness constraints were applied before observations, it is

0.0 " vy 1sochrones for 12 Gyr and [a/Fe]=+0.4 ] expected that the present sample would be dominated by stars
i ] in the subgiant and giant evolutionary stages. There is a
0.5 [Fe/H] = -1.00 . noticeable shift of about-150K between the data and the
[Fe/H] = -2.00 ] isochrones. The same offset is seen in the RAVE stars
1.0 [ [Fe/H] = -3.00 ] followed-up in Placco et {2018, even though th&g values
; ] for that sample agree well with estimates based on the infrared
15[ ] ux method of Casagrande et §010. Comparison with
5 ] parameters determined from high-resolution spectroscopy
50 L ] within the RPA will help address these differences. Further
i ] details are provided in Sectidn Typical uncertainties for the
. b B atmospheric parameters calculated by the n-SSPP are 125K for
o " ] Tetr, 0.35dex forlogg, and 0.150.20dex for [Fe/H,
30l ] [C/F4, and[ B/F4.
3.5 0 ] 4. Carbonicity and -to-iron Abundance Ratios
4.0 - 1 The carbonicity and -to-iron ratios estimated by the
i ] n-SSPP can provide useful constraints on the formation
i ] scenarios for metal-poor stars, and also serve as criteria to
4.5 |- . ; . : ;
i ] assemble lists for high-resdilon spectroscopic follow-up.
i ] Figure 5 shows the distribution of the carbon abundances
o e (A(C), as corrected-left side and the -element abundance
7500 7000 6500 6000 5500 5000 4500 ratios (rlght Side, as a function of th({aFe/I-] estimated in
Terr (K) this work. The lower and side panels show marginal

distributions for each quantity. There is no sigmant trend

Figure 4. Surface gravity vsles (H-R) diagram for the program stars, using ; ; ; &
the parameters calculated by the n-SSPP, listed in Balleerplotted are the for the[ B'F ratios, with values ranging fro®0.2 t0+0.6.

YY Isochrones(12 Gyr, 0.8M., [ B/Fd — +0.4; Demarque et aR004) for These are within expectation for samples with similar
[Fe/H = $2.0, $2.5, and$3.0, and horizontal-branch tracks from Dotter [F&/ H_ranges and Galactic chemical evolution models
et al.(2008. (Reggiani et al2017).

The A(C) versus[Fe/H diagram provides an important
diagnostic for the tyge) of progenito¢s) that could have

the stellar-evolution models presented in Placco €2@1.4h), formed a given stafSpite et al.2013 Bonifacio et al.2015
the nal [C/Fd, and A(C),?° the latter two including the Hansen et al2015 Yoon et al.2016. Yoon et al.(2016
corrections. proposed a classiation of CEMP stars, based A(C) versus

With the calculated metallicities, we were able to test the [Fe/H] (both of which can be estimated using medium-
effectiveness of the proper motion and reddening cutsresolution spectra alopénto three groups, the so-called Yoon-
described in Sectio. From thevl database, for which no  Beers diagram. Using the criteria described in Placco et al.
extra proper motion and reddening cuts were applied, 48% 0f(2018, shown in Figureés, we nd 97 stars in Groupand 36
the observed targets hayee/H < S1.0 and 9% have stars in Groupl, with no stars be!onglng to Grouf. The
[Fe/H < $2.0. These numbers increase to 71%[ e/ H stars in Groupl, which are likely to be CEMP-no
< S$1.0 and 42% for[Fe/H < $2.0, when observing (C/Fd>+0.7 andBa/F¢ <0.0), are ideal targets for high- -
candidates selected from th& database, with the cuts resolution spectroscopic follow-up and determination of their
applied. By combining both subsamples, 69% of the starslight-element chemical abundance patterns, as such stars
have [Fe/H < $1.0, 39% haveFe/H < $2.0, and 2%  Provide precious information about nucleosynthesis pathways
have[Fe/ H < $3.0. These fractions are somewhat smaller in the early universe. _ o
than the values reported by Placco et (2018 for the Since the original B&B sample did not have any indicators
follow-up of RAVE low-metallicity candidates. However, Of carbon enhancement, one would expect that the CEMP
the RAVE stars already had prelimingfe/H estimates fractions for the stars observed in this work are similar to
from their moderate-resolution spectra, while the B&B star values from the literature for othezarbon-blind samples. The

candidates were originally selected based on photometryOWer left panel of Figuré shows the CEMP fractionsising
g y P )Jthe correctefiC/F¢g, values—see Sectio for further details

The distribution of effective temperatures and surface for metallicities in the rangg53.0,51.0]. There is an overall

" ; ; ; d agreemeritvithin 1 ) with the values from Placco et al.
gravities derived for the B&B follow-up sample is shown in goo . s . ;
Figure 4. Solid lines represent the YaMonsei Isochrones (2018. The fraction found fofFe/H < S2.5 in this work

+90pn21 . . .
12 Gyr, 0.8V, [ B/Fd = +0.4; Demarque et aR004 for (31*7%)~" agrees very well with the fraction found in
[(Fe/l-i/: gz_d’ [g%/_sd anti 33.0. Alsg shown a?e the Schlaufman & Casey2014 for the same metallicity range,

+18 : .
Horizontal-Branch tracks from the Dartmouth Stellar Evolution 28-137¢- There is also a good _agreemen+t5for the fr+a2g2:t|ons at
DatabaseDotter et al.2008, for the same input parameters. [F& H < 52.0 andS3.0 from this work(2273% and47-51%,
Since the B&B is a magnitude-limited survey, and further

> 21 Uncertainties in the fractions are represented by the Wilson scoréerare
A(C) = log(Ne/Ny) + 12. intervals(Wilson 1927).
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Figure 5. Absolute carbon(A(C), corrected as described in the texft pane), and -element abundance ratigs,/Fe] (right pane), as a function of the metallicity
calculated by the n-SSPP. The side and lower panels show the marginal distributions for each quantity. The solid line in the lower panel shaigeh@EMRul
fractions for the stars wit83.0 < [Fe/H < S1.0.

respectively and the fractions calculated using abundancesstellar atmospheres. Further analyses and corrections for the
from high-resolution spectroscof80% and 43%; Placco etal. medium-resolution parameters will be conducted once te
20148. phase of‘snapshdt (moderate @N, moderately high-resolu-
tion) observations of the RPA araished, which should yield
a database of at least 2000 stars with high-resolution

5. Comparison with High-resolution Spectroscopic Data determinations for comparison.

from the RPA

In this section we present a comparison between the
atmospheric parameters estimated in this work and Vlues 6. Conclusions
from the RPA high-resolution data release pafi¢asisen et al.
2018 Sakari et al20183. We combine the medium-resolution
spectra from this work with data from Placco et (aD18,

We have presented results from a medium-resolution
(R 12006-2000 spectroscopic follow-up of low-metallicity

which are of similar resolution, and were also processed by th tar Candidates sglected from the Best & Brightest Survey. Our
n-SSPP. In total, 218 stars were used for these comparisondPServing campaign ran from semesters 20158 to 2017A, and
results are presented in Figuse The left column of panels used ve different telescop@strument congurations, in both

shows the differences between the parameters determined H{€ southern and northern hemispheres. Atmospheric para-
the N-SSPPTet 1 sspe 109 G, sspp and [Fe/H]n sspr and the meters and abundances for carbon and ttedements were

values from high-resomtion'reﬁ HIGH |og OnicH: and [Fe/ Ca[culated using our well-tested n-SSPP plpellne From the 857
Hlmich, as a function of the high-resolution spectroscopic Unique stars observed, 553 were awned to be metal-poor
values. The horizontal solid line is the average of the residualsFe/ H < S1.0), and 133 were carbon-enhancgg/Fd >
while the darker and lighter shaded areas represent thadl +0.7), after evolutionary corrections have been applied. There
2 regions, respectively. Also shown are locally weighted are 36 CEMP Groul stars that are currently being followed-
rggression(loess) Iines.' The right column of panels shows up in high-resolution, to determine their chemical abundance
histograms of the residuals between the n-SSPP and highpatterns, and compare with yields from theoretical models of
resolution parameters. Each panel also lists the average andopulation Il stellar nucleosynthesis. We also showed that the
standard deviation of the residual distribution. success rate for the identation of very low-metallicity stars
Inspection of Figur®, in particular, thdoesslines, reveals  can pe signicantly increased(from 9%, to 42%, for
that there are no relevant trends in the comparisons other thaﬂ:e/l-] <$2.0, when proper motions are also used as a
constant shiftgvalues from this work minus parameters from qg|action criteria, primarily due to the exclusion of foreground
the RPA for Ter (152K), logg (0.10dey, and [Fe/H disk-like stars
(S0.2 dey. In addition, the standard deviations of the residuals Comparisoﬁs between the parameters determined in this
(1.683 K forTer, 0.5dex forlog g, and 0.3 dex fofFe/ H), are work and values from the RPA catalogs reveal that the residual
within the expected values fqr such comparls(mg., Lee zero-point offsets are within 1for Tr, (152K), logg
et al.2013 Beers et al2014. It is worth noting that the shifts (0.10dey, and [Fe/H, (50.2dey V\frflfi'ch aIIovx} for ’a
Tt and [Fe/H are not independent, becayse changeg, ok u'ccesst’JI target sele’ction for hi’h—resolution spectroscopic
temperature affect the strength of the absorption features in th 9 gh-r _Spect P
ollow-up. The catalog generated by this work will continue to
22 For this comparison we used the parameters calculated assuming Ioca$erye as a reliable source of targets for the RPA and other
thermodynamic equilibrium. projects in the future.
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Figure 6. Left panels: differences between the parameters determined by the rkgSPRer 109 g, sspe @and[Fe/H]n sse, and the values from high-resolution,

Tett HicH, 109 Oyicn» @nd[Fe/HlmieH, as a function of the high-resolution spectroscopic values. The horizontal solid line is the average of the residuals, while the
darker and lighter shaded areas represent tlaad 2 regions, respectively. Also shown are locally weighted regreflsiess lines. Right panels: histograms of the
residuals between the n-SSPP and high-resolution parameters shown in the left panels. Each panel also lists the awdrdgerasiual distribution.
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