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NUMBER OF OBSERVED EMP STARS
- METALLICITY DISTRIBUTION

Histogram of known metal-poor field halo stars
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CHARACTERISTICS OF EMP STARS

e[arge fraction of carbon rich stars ([C/Fe] >~ 0.5) (CEMP stars)
compared with the Population I & II stars

eTwo groups of CEMP stars : with /without enhancement of s-
process elements (CEMP-s and CEMP-no(s), respectively)
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STATISTICAL TREATMENT OF
OBSERVED DATA

THE STELLAR ABUNDANCES FOR GALACTIC ARCHAEOLOGY (SAGA) DATABASE

http:/ /saga.sci.hokudai.ac.jp/ 2008%6H 2
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DATABASE SAMPLE

* Papers: 123 (covering since 2000)

* Data
1 F 760~ Fe/H] Numb
* [X/Fe): 15,327 [_f< ] Number
» [X/H]: 18,015 1~-2
P 23
* loge: 18,015 o4

<-4




Data Retrieval System for SAGA Database

SCREEN.SNAPSHOT OF SAGA
Tontopon  DATABASE RETRIEVAL SUBSYSTEM

Query
[ _search L reset |
Graph Options
Xaxis || Category = |an',.' | |[F£.-'H| From : | To: | | Include =| data with upper limit
Yaxis || Category | | any - | From : | To:| | Include »| data with upper limit
Criterion [ | Category | | any - From : | To:| |Include | data with upper limit
Optional Criterion
Ohject " ex ) "THED I0T-5240°, *C8", "0107"
Binarity | [~ Binary Mature Period (days) : From | 'I'nl
Magnitude || Band =| : Frnn|| To | mag
R esolution " < R -|:|
Bibliographical Criterion
Anthor | | First author | ex)"Lastname"
@ strict ¢ forward agreement ¢ hackward agreement ¢ fuzey
Reference || ALL ~|
[Publication Year |From | To
Retrieval Options
Display / Page (10 -
|[ drder hy** || Object =
Cutput Oplion || plot by single file for selected data x|
Histogram Option |Bin Width Range | | {necessary for histgram)
Cross Search Retrieve data | across papers =
| reset |




STELLAR EVOLUTION AT
[FE/H] < -3
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FORMATION OF CARBON STARS -

CASE OF POP. | AND Il LOW TO INTERMEDIATE
MASS STARS
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FORMATION OF CARBON STARS -

CASE OF EMP LOW TO INTERMEDIATE MASS STARS
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Helium Flash Driven Deep Mixing (He-FDDM)

Fujimoto et al. (1990, 2000), Suda et al. (2004)
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NUCLEAR NETWORK OF HE-
BURNING SHELL
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*thin shell approximation (Fujimoto &
Sugimoto 1979)




RESULTS - CNO ELEMENTS
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COMPARISONS OF ABUNDANCE PATTERN

WITH HMP STARS
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ORIGINS OF MOST IRON-POOR
STARS

e HE1327-2326 (Mp < 1.5 Msun)
e He-FDDM (CNO, NaMgAl)
e HE0107-5240

e He-FDDM + TDU (1.5 < Mp/Msun <3)
e O from TDU
e NaMgAl from He-FDDM

e HE0557-4840 (3 Msun < Mp)
e TDU only
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SAGA SAMPLE STARS ON
H-R DIAGRAM
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DILUTION EFFECT IN BINARY
HYPOTHESIS

Effect of dilution by the surface convection of
0.8 Msun stars assuming;: acoreling IAteH
i binary companion

w[C/Felini = 0.0

wStatic accretion at t=2x106(sec)
wAGB evolution of 2Msun

Parameters

wMacc: accreting mass

w[Fe/H]: metallicity

w[X/HJ]acc=-1.0-0.0 -
wenhancement of element X in primary

DWARF

surface convection

radiative core




DILUTION EFFECT BY SURFACE
CONVECTION

Teff(K) for [Fe/H]=-3
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[C/Fe]
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DILUTION EFFECT - CASE OF CARBON
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[Na/Fe]

DILUTION EFFECT - CASE OF SODIUM

logg
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[Mg/Na]

DILUTION EFFECT - CASE OF [MG/NA]
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[Ba/Fe]

DILUTION EFFECT CASE OF S- PROCESS
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DIFFUSION DURING Effect of external pollution - Z=0.01Dmatter%

MAIN SEQUENCE oo1Msun7°,_Hz 0, 08MSUH:ET)|/(’L_|ZIF%
[ ' | | | -H JEE&DR

8 \ \ AR
e Inclusion of diffusion REWREOEICRRE [0 J:b“‘f
¥ AN &

[Fe/H]

during the MSphase. &= @ <
e pressure (gravity) 5| BELEROMANE 1 N

diffusion, thermal

385 . i | i ——
diffusion, and ion-electron : T ]
. 5 - s
interactions T e N
: 5 |9 ___F-r""**;:- :I_JL ~ EEﬁJ\ﬁZ
e now in progress (applied & 3 . =
— N N

: A =l !
to white dwarf) - ERS “Ei\xlﬂ&a ‘
o RIFIXILE DIV L 7-9) — | >

] I |

—~ ' | —i—] N |
% 0.3 I 0 Q'l,.L:_:I %Ej\jbili}% O?ﬁﬁé‘ﬂ':
: > AU
BOEREN LT BB K S oo Y
.t osolid - pollution AM,.=0.01M, ‘;"‘ I.e" i 1
ﬁ c: < J}J: oj)\ g j/L % o § . -:_.:'nsr:cd pollution AM,..=0.02M, ;" */ ,."l; 1
0.1 - ! ."II ! —

06.)- | ilr_]n" Ij Ill.f
T) 0 | l _L.---.,"'II. ] —-_"."-’l/f— ) L |
= g 9.2 9.4 9.6 9.8 10

L

Time(Gyr)’  Weiss et al. (2000)




MASSIVE EMP BINARIES (1)

e Komiya et al. (2007, 2009)IC & % & BIZERIHI S 1
T\ 5EMP starsld (% & A £ D3binary companion

e Ml X 315 CEMP-s, CEMP-nos? Lt
o SR ZDFeDfl2tEAL
e IMF®Dpeakix~10Msun

* binaryDmass ratiof{fF1EIZ Z 1UI ERE < 72\,
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-0.5 ~

MASSIVE EMP BINARIES (2)

Primary: ~10 Msun, Secondary: 0.8 Msun giant
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IRON GROUP VS. ZINC
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CONCLUSIONS

He-Flash Driven Deep MixingJLR A% E TV & @@ K
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