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Metal-poor stars

metal
star formation supernova enrichment
H, He H, He,
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Metallicity increases with time
[Fe/H]= log(Fe/H)-log(Fe/H).,
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Ca abundance of Fe-poor stars
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Narrow band surveys
Pristine survey & Skymapper survey
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Number of stars with [Fe/H]<-2
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Tomo-e Gozen Project
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* 20deg? in §9deg
* 84 CMOS chips
* 2Hz readout
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Pilot study with ready-made filters
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Pilot study with ready-made filters
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Survey area Num of bright stars (<12mag)
4 NB: 31deg? 4 NB: ~1100
>=1 NB: 46deg? >=1 NB: ~20000

Targets: metal-poor stars with [Fe/H]<-2



Photometric calibration and
photometric classification

* NB400, NB436, NB520, NB820 from Tomo-e

* BVugrizY from APASS »;:‘\) aaveo

* G, Gbp, Grp from Gaia

* JHKs from 2MASS

e ugriz from SDSS

* FUV, NUV from GALEX-AIS

GAL EX Galaxy Evolution Explorer




Follow-ups with Nayuta/MALLS
and improvement of candidate selection

[Fe/H]
* Feb 20 2
e ~18 stars w/ ~10-12mag
* ML: NN & RF i
* Training: ~50 stars (Tomo-e) D T PO
* Sep 20 e

e 117 stars w/ < 10mag
 ML: NN, RF, XGB, & LGBM
* Training: ~160,000 iSpec model

(-1.1,-0.8] (-0.5,-0.2] (0.1,04]

* Dec 20 o s 04,07)
e 70 stars w/ ~10-12mag .
* ML: NN, RF, XGB, & LGBM
* Training: ~6000 stars (Tomo-e)

© Takumi Iwasaki



Most metal-poor star found in our pilot
survey and Nayuta follow-up

TYC4374-998-1 Teff=4504[K] logg=2.0 Vmic=1.4

© Takumi Iwasaki



Summary

1 star with [Fe/H]<-2 and 1 star with [Fe/H]~-1.8 are
found after improvements of candidate selection.

* Further improvement is needed.
* Improvement of machine learning
* Flux calibration of Tomo-e observation
* Importance of u-band observation
 Calibration of iSpec models
 Enhancement of iSpec models with various abundance
* Custom-made filters for important lines

 C.f. the success rates of Pristine survey and
Skymapper survey are >85% and 93%, respectively.
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