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Abstract. We report on a new determination of the iron abundance of HE-0%240, based on the detection of two Fe Il
lines in an UV spectrum of the star, which yiel@&®/H] = —5.7. Another interesting metal-poor star recently discodevih
Hamburg/ESO Survey (HES) is HE 0554840. With[Fe/H] = —4.8, it is the first star located in the “gap” in the metallicity
distribution function of the galactic halo, between the tstars known afFe/H] < —5.0 and the stars dfe/H] > —4.0.
HE 0557-4840 is carbon-enhanced (i.eC/Fe = +1.7). The abundance ratios of the heavier elements are sitoitanse
seen in the majority of the metal-poor stargfe/H] > —4.0.

We also describe two upcoming wide-angle surveys whichheilltilized for searches for metal-poor stars: The Southern
Sky Survey (SSS), and a stellar survey to be conducted wétiCtiinese LAMOST telescope. These efforts are expected
to increase the number of known extremely metal-poor stachyding stars belowWFe/H] = —5.0, by about two orders of
magnitude.
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NEWS ON HE 0107-5240 accommodated within the ionization equilibrium: given
the uncertainties of the iron abundances, it can not be

We have detected the Fe Il 3227.74A line in alarger than~ 0.3dex.
VLT/UVES spectrum of HE 010745240 covering Using the UV spectrum of HE 0165240 we
the ultra-violet wavelength region. Adopting the stellar were also able to determine the abundances of the
parameters of [1], and using a 1D hydrostatic MARCSodd-Z elements Sc and C¢Sc/Fe;p = +0.1+0.2;
model atmosphere tailored for the chemical compositiorfCo/Fé;5 = +0.5+ 0.2. These abundances suggest that
of the star, the measured equivalent width of the linein HE 0107-5240, the odd-even effect of the heavy
yields [Fe/H] = —5.7. We have tentatively also de- elements is weak. This is an important constraint for
tected the Fe I1 3213.31A line. Its strength is consistenimodels of the origin of the abundance pattern of the star,
with the aforementioned iron abundance, as are théor example those discussed by Nomoto et al. in this
upper limits derived from the non-detection of further volume.
Fe Il lines. This newly-derived iron abundance makes Details of the analysis of the UV spectrum of
HE 01075240 again the record holder for the most HE 01075240, abundances of further elements, and
iron-deficient star currently known, since the runner-up,mproved upper limits, will be published in a forthcom-
HE 1327-2326, hasFe/H] = —5.4 [2, 3]. ing paper [5].

We note that when applying the 3D corrections of [4] Finally, we note that radial velocity monitoring of
to the abundances derived from Fe | and Fe Il linesHE 0107-5240is being carried out with VLT/UVES. No
the LTE abundances agree very well with each othersignificant radial velocity variations have been detected
[Fe I/H]3p 1 = —5.6; [Fe Il/H|3p .1g = —5.7. Assum-  during a period of- 6 years (see Figure 1).
ing that the surface gravity of lag= 2.2, which was de-
termined from an isochrone (see [1]), is correct, this con-
strains the maximum 3D NLTE effect of Fe | that can be
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FIGURE 1. Radial velocity measurements of HE 0186240 and CD-38° 245. The spectra were obtained with VLT/UVES.
The error bars illustrate the total error, consisting ofgbadratic sum of the internal and external errors.

DISCOVERY OF THE “GAP STAR” NEW SURVEYS FOR METAL-POOR
HE 0557-4840 STARS
Until recently, no star with an iron abundance in the The Southern Sky Survey

range—5.2 < [Fe/H] < —4.0 was known. This “metal-

licity gap” presented a challenge for models of galactic The Southern Sky Survey (SS9)ill be conducted
chemical evolution (see e.g. [6]). Norris et al. [7] now with the fully automated 1.35m SkyMapper telescope,
report on the discovery of a star in the gap: The gianiwhich is currently being built at Siding Spring Observa-
HE 0557-4840 hagFe/H| = —4.8. Its abundance pat- tory. The SkyMapper camera has 32 CCDs of-d4&k
tern suggests that this star is a transition object betweegych. At a scale of.6” per pixel, the sky coverage of
the stars with extreme overabundances of carbon, nitrog single exposure will be.2 x 2.4°. The short readout
gen and oxygen gfe/H] < —5.0, and the more “nor-  time of 12 s will ensure a high shutter-open efficiency.
mal” objects atFe/H] > —4.0: While HE 0557-4840 The SSS will be a multi-colour, multi-epoch survey
is strongly carbon-enhanced (i.65/Fel;p = +1.7), the  covering the total southern sky. Accurate, uniformally
enhancement is about a factor of 100 lower than seeBtandardized photometry in the range 8-23 mag will be
in HE 0107-5240 and HE 13272326. The overabun- obtained in thewgriz bands, where thagriz filters are
dances of N and O are also considerably lower; howevekimilar to those used in the Sloan Digital Sky Survey

so far only upper limits for the abundances of these el{Spss¥, andv is an additional, intermediate-band filter
ements in HE 05574840 are known. With the possi- covering the Ca Il H and K lines.

ble exception of Co, the abundance ratios of the heav- The v filter will allow for a much more efficient se-
ier elements follow the trends seen in the majority ofjection of candidate metal-poor stars than was possible
the more metal-rich stars #e/H] > —4.0. No lines of

neutron-capture elements have been detected in the high-

resolution spectrum of HE 0554840 (for abundances, htt p: / / waw. mso. anu. edu. au/ skymapper /

upper limits, and details of the analysis, see [7]). 2 http:// ww. sdss. or g/




in the SDSS. Simulations indicate that for cool giantsfalse positives are mostly stars of higher metallicity than
at [Fe/H]= —2.0, [Fe/H] can be estimated with an ac- desired.
curacy of up to~ 0.2dex, and even at [Fe/H} —4.0, LAMOST has seen First Light on 29 May 2007 with
the accuracy isv 0.7 dex for turnoff stars as well as one spectrograph and about a quarter of the mirror
giants (see Figure 12 of [8]). This means that it will segments. The remaining mirror segments and spectro-
likely be possible to reliably distinguish between starsgraphs will be installed by the end of 2008.
of [Fe/H] = —4.0 and [Fe/H]= —3.0 based on the pho-
tometry alone. A more detailed description of the SSS
can be found in [8]. Outlook on expected achievements of the

The SkyMapper telescope has already seen First Light new surveys
in the factory; First Light on the mountain is planned for

late 2007. In Table 1, we list estimates of the number of stars

at [Fe/H] < —3.0 and [Fe/H]< —5.0 expected to be
found in the future surveys for metal-poor stars discussed
LAMOST in the previous sections, and SEGUE (Beers et al., this
volume). The estimates are based on an extrapolation of
The ChineselLarge sky Area Multi-Object fiber  the number of such stars found in the HES.
SpectroscopicTelescope (LAMOST is a Chinese  The extrapolations are at best accurate to within a fac-
national key project. It is unique in combining a large tor of two, since the performance of the involved tele-
aperture (4m) and wide field of view (diametef)5 scopes is not yet known precisely, and for the LAM-
with high multiplexity (4000 fibers, feeding 16 two-arm QST survey it is unclear how much time will be allo-
spectrographs). LAMOST is a reflecting Schmidt tele-cated to the metal-poor star project, so that the sky cov-
scope. Its spectrographs can be used in two modes: &age might be considerably lower. Furthermore, it has
low-resolution mode, in which a resolving power of Up not been taken into account that the space density of
to R = 2000 and a broad wavelength coverage (3700+alo stars decreases with increasing galactocentric dis-
9000A) will be achieved, and a medium-resolution tance, so that an extrapolation of the space density of
mode with up toR = 10,000 and a smaller wave- extremely metal-poor stars found in the HES to deeper
length coverage (i.e., 5100-5500A in the blue armssyryveys, reaching larger galactocentric distances, yield
and 8300-8900A in the red arms). The performanceyystematically too high numbers. Another issue that has
estimates indicate that spectra with a resolving powepeen neglected in the estimates is crowding at low galac-
of R=A/AX = 1000 and a signal-to-noise ratio of tic |atitudes, which might reduce the effective sky cover-
S/N =10 can be obtained for objects\f=20.5magin  age. However, the purpose here is just to give order-of-
an exposure time of 1.5 hours. These capabilities makenagnitude estimates of the number of stars to be found,
LAMOST an ideal facility to conduct a new, deeper and it is expected that the number of known extremely
wide-angle survey for metal-poor stars. metal-poor stars, including stars|[&e/H] < —5.0, will
Due to the limited quality of the spectra obtained, pre-pe increased by about a factor©f100 within the next
vious spectroscopic wide-angle surveys for metal-poofeyy years.
stars, like the HK survey [9, 10] or the Hamburg/ESO  The considerable increase in survey volume will also
Survey (HES; [11]), yielded onlgandidates for metal-  yjeld strong constraints on the existence of stars at even
poor stars, which needed to be verified by follow-upjower metallicities; i.e., afFe/H] < —6.0. If the metal-
spectroscopy at a resolution &A ~ 2A (for a review licity distribution function of the galactic halo has a tail
of metal-poor star surveys, see [12]). This observationalyhich continues téFe/H] < —6.0, or even has a peak at
step is the bottleneck in these surveys, since the majorityre/H] < —7.0, as indicated by the stochastic chemical
of the spectra had to be obtained in single-slit mode.  enrichment models of Karlsson [14], chances are good
Since the quality of the spectra to be acquired withthat such stars will be found in the SSS and LAMOST,
LAMOST will be comparable to that of the follow-up gnd perhaps even with SEGUE.
spectra used in the HK and HE surveys, no follow-up \while the brighter stars can be studied in detail with
observations will be necessary in the LAMOST survey,g m-class telescopes and currently-available instruments
and the selection efficiency for stars with [Fe/d}-3.0  high-resolution spectroscopy of the faintest stars to be
is expected to be close to 100 %, while it is on the ordefigentified in the new survey might have to await more
of 5% in the HES, and only 1% in the HK survey. The efficient instruments and/or 30 m-class telescopes.
The input catalog for the LAMOST survey will be
compiled from the SDSS photometric catalogues by just
Shttp://ww. | anost. org/ selecting stars in the effective temperature range appro-




TABLE 1.

Numbers of stars at [Fe/H} —3.0 and [Fe/H]< —5.0 identified

in the HES so far, and estimates of numbers of such stars tourelfin new
surveys for metal-poor stars. These estimates were obtaynenultiplying the
HES numbers by the increase in effective survey volume \espect to the HES.
The number of stars to be found in SEGUE will mainly be limibgdnumber of
fibers allocated for metal-poor star follow-up. Only abo0®4 of all candidates
down toB = 19 can be observed. For the SSS, it has been assumed that the
spectroscopic follow-up observations, which will be donighvthe SSO 2.3 m
telescope and the WiFes spectrograph [13], will redaeh18.5 mag. Note that in
the SSS we will specifically target the most metal-poor stahéle no metallicity
selection will be done in the LAMOST survey. Therefore, teMOST survey
will yield more stars afFe/H] > —5.0 than the SSS effort.

Survey Eff. sky coverage  Eff. mag. limit N<-3.0 N<-50

HES 6400de§ B < 165mag 200 2
SEGUE 1000deyy B < 19.0mag 1000 10
SSS 20,000dég B < 185mag 3000 100
LAMOST 10,000de§ B < 19.0mag 10,000 100

priate for metal-poor stars (i.e., 4000KTes < 6800K);

i.e., no metallicity selection will be applied. This will
make it possible to use the survey data for statistical
studies, like determination of the metallicity distriboni
function of the galactic halo, or characterization of the
populations of the Galaxy, i.e., thick disk, inner halo, and
outer halo (see paper of Beers et al. in this volume for the
properties of the inner and outer halo; see also [15]).
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