A New Milky Way Satellite Discovered
In The Subaru/Hyper Suprime-Cam Survey
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Summary

- We have discovered a new Milky Way satellite 'Virgo I' in the
Subaru/HSC survey.

- Virgo L is one of the faintest satellite galaxies (My~ — 0.8mag).
- HSC-SSP is very powerful to search for missing satellites.
- We expect more new satellites in the next data release.

- In the future, more satellite discoveries will be very important to
understand galaxy formation and nature of dark matter.
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Missing satellite problem

|ACDM theory | ) IObservation |
Discrepancy

Hundreds of sub-halos >> ~50 satellites
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Missing satellite problem
Proposed solutions

—Few (or no) baryons in small sub-halos
Stellar feedback and ionization suppress star formation in small sub-halos

—There are not so many sub-halos originally LIL,]
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Luminosity function of satellites

-2005~2012 : 15 satellites discovered by SDSS
Many of them are ultra-faint dwarfs (UFDs;M, < —8 = L < 10°Ls)
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Recently satellite discoveries

-2005~2012 : 15 satellites discovered by SDSS
Many of them are ultra-faint dwarfs (UFDs;M, < —8 = L < 10°Ls)

-2015~ . ~20 satellites discovered by DES, Pan-STARRS, and so on
Some of them are “hyper faint” galaxies (M, < —2.7 = L < 103L,)
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Search for missing satellites with Subaru/HSC

HSC-SSP survey is...
Wide and Deep
(~1400deg?) (r1im = 26mag)

HSC-Wide survey area ~1400deg*

180
RA(deg)

Search for satellites in the HSC-Wide survey area has been already done
by previous surveys such as SDSS and Pan-STARRS, but...
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Search for missing satellites with Subaru/HSC

Subaru/HSC-SSP survey is...

Wide and Deep
(~1400deg?) (r1im = 26mag)
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New satellites can be discovered by HSC-SSP !
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A new MW satellite ‘Virgo I' discovered

Significance
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Detection algorithm

- UFDs are very old and metal-poor systems
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Virgo I is the 15t or 2"d faintest satellite

My~0.8mag = L~200L.
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Where is the faintest end of the galaxy luminosity ??
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Virgo I is the 15t or 2"d faintest satellite

Virgo I is beyond the detection limit of SDSS

(~87kpc)
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Subaru/HSC is very powerful
We expect more new satellites in the next data release
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The likely number of detectable satellites
in the HSC-SSP survey

Luminosity functions of satellite galaxies

Assuming Y, =1

Rough estimate
@/I N-body simulation (D®
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A SKy cOverage correction
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40 satellites @ My < —0.8
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Completeness correction

klz satellites @ My < —0. 8/

ACDM model predicts 1 satellite per 120 deg? in the HSC-SSP survey




14/15

What's next ?

. Follow-up spectroscopy has been proposed to
Gemini
— Radial velocity, dark matter mass, and metallicity
— Kinematically confirmed as a satellite galaxy
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II. Comparison with ACDM model

— Luminosity function, radial distribution, kinematics, mass, ...
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Summary

- We have discovered a new Milky Way satellite 'Virgo I' in the
Subaru/HSC survey.

- Virgo 1 is one of the faintest satellite galaxies (My~0.8mag).
- HSC-SSP is very powerful to search for missing satellites.
- We expect more new satellites in the next data release.

- In the future, more satellite discoveries will be very important to
understand galaxy formation and nature of dark matter.



