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.The most |ron poor stars known i

Starname ; [Fe/H] [C/Fe] References
HE 0233 0343 -4.68 £330 Hansen et al. (2014) '
HE 0557-4840 - -4.75 +1.66 Norris et al: (2007, 2012); Masseron et aI (2012) '
SDSS J1742+2531 4.80 - +3.63 - Bonifacio et al. (2015) - ‘
SDSS J1029+.1729 -4. 99 0. 70 -Caffau et al. (2011, 2012) .
SDSS J1313-0019° -5.00 , +2.96 . Allende Prieto et al.(2015); Frebel et al. (2015)
. SDSS J1035+0641 <-5.07  >+3. 55, Bénifacio et al.(2015) , * i

" HE 0107-5240 .5.54  ¥2.69 Christlieb et al. (2002, 2004) ™ ;
HE 1327-2326 - .-5.65.  +3.48 . ‘Freigfet al. (2005,:2008); Aoki et al. (2006)
SMSS J0313-6708 <-7.80 - >+5 397 KeIIer et al. (2‘014) Bessel et aI (2015)-

| ‘ ' g logg < 3
3= logg <4
" logg >4 |

Only 9 stars at [Fe/H] < - 4.5!1



Searching for candidates




Searching for candidates

" FERRE code
"NOW AVAILABLE' g

http llgithub. comlcallende
prletolferre .

Allende Prieto et al. (2014)



First i'I'rr'lpo,rta nt Result: J13 13-0019

1
1
1 \
1

Bl Allende Prieto et al. (2015)

BOSS spectra (R,~2'0.00.) (Allende Prie't'o etal. 2015)
Teff = 5300K, logg = 2.50, and [Fe/H] = —4.3



The methodology medium resolutlon with .
o ISIS at W|II|am Herschel Telescope (WHT)

La Paima observatory |n Canary Islands'
' - -8 observmg runs: 27 nights - >65 objects
-Reduction: IRAF

-. -Stellar models: ATLAS9
* - Analysis: MOOG, SYNTHE and FERRE
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The"methodologly: medium resolution

Normalised Flux
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,'Th'e_ 'vm'ethod'ology: FERRE 'perfdrmance

e
» 5 _

100 10 100
signal—to—noise signal—to—noise

"Aguado et al. (2017a)




’

: "The method,’olqu:fco'm.p.ar'ing

 G64-12 [FelH]=-3.25

q64—1 T=6414.K [Fe/H]=-3.20 [C/Fe]= 0.98 [alfa/Fe]=0.4 logg= 4.83 Iron Calcium neutro
- - - ' - - : 1.1
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‘Aguado et al. (2017a)




The"metho'doly:: FERRE p‘erf.oﬁnanée

Aguado,ét'all'.
- (2017a) |
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J1313 “AIIende Prieto et al..
(2015); Frebel et al. (2015)

[Fe/H]=-5.0 . [Fe/H]=—4.6'

[C/Fe]=2.96 [C/Fe]=2.8
| | ‘FERRE

J1029 Caffau o (2011
Blopipati

[Fe/H]=-4.99 - [Fe/H]=-4.4
[C/Fel<+0.7 - [C/H]=-0.3"
: FERRE,%

HE 1327 fFrebel etal. -
(2005, 2008); Aoki et al. (2006)

[Fe/H]=-5.65 [Fe/H]=-5.0

[C/Fe]=+3.48 [C/Fe]=+3.0

FERRE

Normalized Flux

Normalized Flux

HE 1-s5876 kK [Fe/H]=—4.5 '€

T=5845 K -_|.:Fe,,-"H]=—4.4 : Aguado Et
- 8 al. (2017a)
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HE 1327—2326 (Frebel et al. 2005)
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OSIRIS at 10 4 m GTC

, -Falnt objects (g>19) or very: mterestlng ones

-OSIRIS med-resolution spectrograph ,
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"Aguado et al. (2017b)
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" OSIRIS at GTC: J1734+6446
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"Aguado et al. (2017b)




A inte~resting can,didate frorﬁ SDSS
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Aguad,'o et al. (2017c) In preparation.



Normalised

Normalised

’

_ OSIRIS at GTC
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Aguado et al. (2017c) In preparation.



: i ; = :
A new HMP star with [Fe/H]=-5.8
—T T T T T rrr1rrrrrr1r 171 .
® CEMP-no 5CEMP-no giants (log g 2 2.2) (OThe six new stars -
O CEMP Ba-rich X CEMP Ba unknown O Star from a previous paper
A CEMP Ba & Pb rich

Solar value

Carbon—rich
metal—poor stars

[C/Fel=+1. —

Bonifacio et al. (2015); Spite et al. (2013)




i 'Ca',ndi‘d at'e's;from' LAMOST

-Flrst attempt 12
- candidates observed
: Wlth ISIS in 2016 -

- All DR2 re- analyzed
with FERRE in 2017
- About 30 candldates
selected for. ISISILRS2EF =~ = 5. P .
‘ observatlons S e P ik




Candidates from LAMOST

LAMOST J1313-0052

Normalized

SIS T=5400 K logg=4.28 [Fe/H]=—3.5
SUBARU T=4750 K logg=1.60 [Fe/H]=—4.12 (Li et al. 2015)]
[ UVES T=5000 K logg=1.9 [Fe/H]=—4.2 (Hansen et al. 2014)]
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Candidates from LAMOST |

LAMOST J1313-0032
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SIS T=4751 K logg=1.82 [Fe/H]=—4.0
" SUBARU T=4750 K logg=1.60 [Fe/H]=—4.12 (Li et al. 2015)]
[ UVES T=5000 K logg=1.9 [Fe/H]=—4.2 (Hansen et al. 2014)]
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 Candidates from LAMOST
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But we could go
further... .
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LRS2 at HET: LAMOST FOLLOW-UP -

1 -Resolutlon ~2200 and ~900 m blue and orange channel
.3700- 7500 A coverage g ',

-H|gh quallty espectra (SIN>100) :

.16 hours in P3 and P4 . e

‘-14 observed LAMOST candldates "-



’

" LRS2 at HET: LAMOST FOLLOW-UP

g64—12b T=6429.K [Fe/H]=—3.14 [C/Fe]= 0.89 logg= 4.81 <S/N>
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ele=Sil met=-3.5
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’

" LRS2 at HET: LAMOST FOLLOW-UP

x

LESZ at HET program: EMP candidates from LAMOST survey.

lable .1. Abundances for individual species.

Go4-12  LO6241  LI5-114  Lle-177  L16-196  LI4-056  Ll6-061  LI6-179  L16-233
Species  loges (X)) [X/Fe] [x/Fe] [X/Fe] [X/Fe] [X/Fe| [X/Fe| [X/Fe] [X/Fe] [X/FE]
[Fe yHJ =325(16) =-275(15) -260014) 322015 -297(14) -2.99(16) 370010} -2.35(15) -3.19(10)
CH .43 +H).98 —().06 -1.00 +.87 +0.04 +0.09 +1.33 -(.13 -().31
Mg 1.60 H5003) #0773 +063(3)  +045(3)  +028(3)  +055(3)  +050(%)  +038(3)  +0.17(3)
S 1.51 +H).12 +0.49 +0.31 +0.26 +0.13 +.37 +0.32 - -).21
Cal 6.34 +H).26 +0.48 +0.19 +0L.07 +0L.07 +0).32 - +0.14 -().11
Can 6.34 H.57 +(.73 +.71 +(1.64 +1.67 +.81 +(1.53 +(1.75 +(1.14
Tin 4.95 HLE02) - +0812)  +08402)  +0T5(2)  +0042)  +092(2) - +0392)  -0.02(1)
Sl 2.87 H1.22i2)  -0.022)  +033(2)  +022(2)  +009(2)  -002(2) - -0.06(2) -

MNotes, In bracket number of detected lines
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What we can offer to LAMOST

-community?’

'-Crossmg check LAMOST. LSSPP stellar i
parameters usmg FERRE | @



What we can offer to LAMOST

-community?’

: -Crossmg check LAMOST.SSPP stellar |
parameters usmg FERRE | |

- -A catalogue of confirmed extremelylultra metal-
poor stars Wlth rellable metall|C|ty W|th 1SIS.



What we can offer to LAMOST.:

-community?’

: -Crossmg check LAMOST.SSPP stellar |
parameters usmg FERRE |

- -A catalogue of confirmed extremelylultra metal-
poor stars Wlth rellable metall|C|ty using ISIS.

-Interesting UMP candldates from s/n~10
'LAMOST spectra usmg LRSZ andlor ISIS



What we can offer to
.community?

x

I

INREERRANERERRRRNANN}

o YRV ITRTTITRT I TTITHTIIT

-0.2 -0 0O 0.1
flux=model

Teif=5B20. logg= 185 [Fe/H]=—5.00 [olpha/Fe]= D.26
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<5/N>= 329,

4400~0-2-01 00 o1 0
fluin—rmode|

Fe | & Sr |l

W

4340 3820 3855 4045




What we can offer to LAMOST,:

-community?’

: -Crossmg check LAMOST.SSPP stellar |
parameters usmg FERRE |

- -A catalogue of confirmed extremelylultra metal-
poor stars Wlth rellable metall|c|ty using ISIS.

-Interesting UMP candldates from sln~10
'LAMOST spectra ~ ot

i '-A first chemlcal abundance pattern of several
, alpha-elements |ron and strontlum using LRS2 at
HET i | :
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