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Subaru Near-Field Cosmology Survey (SNFC; S19A-QI060)
Cover 7 nearby disk galaxies with HSC 2 or 4 pointings each with g,i-bands

S19A-S21B 13.1 nights HSC Queue

Elucidate the dependence of stellar halos and thick disk properties in late-type galaxies
based on the homogeneous observations/reductions/analyses  

For individual galaxies:

- Verify stellar halo and thick disk existence and reveal their stellar populations

- Search new satellites, (sub-)structures, GCs, outlying young stellar systems

- Radial metallicity distributions of old population by RGB colors

Using all target galaxies + existing samples:

- Clarify the dependence of stellar halos and thick disk properties in late-type galaxies            
- on the luminosity/morphology/environment.

Compare halo radial profiles (power-low like MW, M31, M81?)
Thick disks of edge-on targets (N247, N253, N4244, N4236)

- Address the missing satellite problem with LFs/MDFs of satellites 
- halo-to-halo scatter of the satellite abundance?
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Selection: 
• Nearby galaxies D < 5 Mpc
• Not “dwarf” MB < -18.0
• Visible from MK more than 3hours/night 
• Galactic latitude  |b| > 30 degree
• Variety of Morphological type, Mass, etc.

Target magnitude:
• 1.5mag below TRGBi, (g-i) < 2.0

Target area
• > ½ Rvir

Massive ones

: 4pointings to cover R=160’ (~185kpc > 1/2Rvir)

Less massive ones

: 2pointings to cover R=84’ (~97kpc > 1/2Rvir)

SNFC: target selection
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SNFC: Final Status

Overall, 59% completion of the original plan
S19A (2n)=50%,   S19B (3n)=35%,   S20A (3n)=36%,   S20B (2n)=47%,   S21A (2n)=22%,  S21B (2.1n)=66%

target Fields visibility filter exp/F [s] Field1 Field2 Field3 Field4

NGC0247 2 mid7-end12
i 2500 100 % 100 %

g 5500 100 % 100 %

NGC0253 4 mid7-end12
i 2750 100 % 100 % 100 % 80 %

g 7650 100 % 100 % 78 % 0 %

NGC7793 2 mid7-end11
i 3825 0 % 0 %

g 8400 0 % 0 %

NGC4736 4 early12-end7
i 6250 100 % 100 % 100 % 100 %

g 16800 100 % 0 % 0 % 0 %

NGC4244 2 end11-end7
i 7200 100 % 100 %

g 15600 100 % 100 %

NGC4236 2 early12-end6
i 7500 100 % 100 %

g 8225 70 % 0 %

NGC5236 4 early1-end6
i 7700 0 % 0 % 0 % 0 %

g 21000 0 % 0 % 0 % 0 %
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SNFC: follow-up and synergy observations

[Spectroscopy]

Subaru/PFS, 4MOST : 
dynamics and metallicity gradient 
of old population (by GCs), and 
young populations (by super-giants) 
throughout galaxies

[more resolved photometry]

Euclid (JEC consortium) : 
Utilise the VIS image to reduce the contaminations,
NIR images for TP-AGBs, carbon stars, 
and GCs of SNFC galaxies 
(all galaxies are located within the Euclid footprint)

Roman (GO program), Subaru/ULTIMATE-WFI :
resolving the inner-side and interesting area of galaxies

15

PFS limit
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While these early studies suffered from limitations,
the prominent one being the inconsistency whether to
use the brightest cluster magnitude, the average mag-
nitude of a sample of globular clusters, or to derive the
peak magnitude in the distribution, they have already
in 1960-ies demonstrated that globular clusters may be
useful distance indicators. Some more modern deter-
minations of the Hubble constant using the GCLF are
discussed in Section 6.

In 1970 Racine remarked that the brightest clusters
in M87 and in the Local Group galaxies, the MW and
M31, may be different (Racine 1970), and shortly there-
after the brightest clusters were not used any more as
standard candles. Instead the GCLF maximum value
was established as the standard candle (Hanes 1977a)
and this method is described in the next section.

Given that the brightest clusters are not a standard
candle, I do not discuss them further here. It is worth
mentioning, however, that they are well worth a study
on their own, because they contain important clues for
the GCLF formation and overall shape (see the discus-
sions by McLaughlin 1994; Richtler 2003, 2006), and be-
cause they represent a link between the star clusters and
the so-called Ultra Compact Galaxies or Dwarf-Galaxy
Transition Objects (Hilker et al. 1999; Haşegan et al.
2005; Rejkuba et al. 2007; Mieske et al. 2002, 2008).

3 The GCLF distance determination method

The main premise of the GCLF method is that the
old globular clusters magnitude distribution exhibits a
universal shape that is characterised by some number
that can be used as the standard candle to measure
the distances. The distance determination method is
then conceptually very simple and observationally rel-
atively inexpensive, as it does not require time-series
imaging: it is only necessary to measure luminosities
of all globular clusters in a given target galaxy reach-
ing a sufficiently deep limiting magnitude to recover the
characteristic magnitude, build its magnitude distribu-
tion, and compare it with the known magnitude dis-
tribution of globular clusters in the MW for which the
GCLF standard candle is calibrated based on accurate
individual cluster distances from well understood and
well calibrated primary distance indicators. Of course,
the real measurement has additional complications, and
several corrections and sources of error are discussed
below and in Section 7.

Figure 2 shows the modern version of the GCLF for
the MW globular clusters based on the 2010 compila-
tion of the Harris McMaster Milky Way Globular Clus-
ter catalogue (Harris 1996). The black histogram shows

Fig. 2 The Milky Way GCLF based on the 2010 ver-
sion of the Harris (1996) catalogue for 129 clusters with
E(B− V) < 1.0 is shown with black histogram. The subset
of these clusters that have [Fe/H] < −1 dex is plotted as
hatched blue histogram

the distribution of 129 clusters with E(B−V) < 1.0,
while a subset of these that are more metal-poor than
[Fe/H] < −1 dex is shown as hatched histogram. Over-
plotted to both is a Gaussian fit for the distributions.
As was already mentioned by other authors (e.g. Harris
2001; Richtler 2003) the name Globular Cluster Lumi-
nosity Function is a misnomer due to the fact that it
refers to the magnitude and not luminosity distribution
of globular clusters in a galaxy.

The most commonly adopted way to derive the char-
acteristic magnitude is to fit the GCLF with a Gaussian
function, as introduced by Hanes (1977b):
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The distribution is then characterized by only two pa-
rameters: the dispersion (sigma) and the peak (or
turnover, TO) magnitude. The latter is the standard
candle and the distance measurement is done relative
to the MW or to the M31 GCLF TO value. The GCLF
is a secondary distance indicator, since the absolute dis-
tances to the MW and M31 globular clusters must be
known. These are based primarily on the RR Lyrae
luminosity scale for the MW globular clusters, or alter-
natively on the Cepheid distance to M31 (Section 5).

It has to be emphasised that the fitting of the glob-
ular cluster magnitude distribution with a Gaussian

MWGCLF (Rejkuba+2012)

PFS limit
for GCs 
at 4Mpc

4m limit

PFS FoV


