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4 FOR ASTROPHYSICS Accurate galaxy distances remain of fundamental importance
to most astrophysical applications. Errors in distance estimates
generally translate into equal or larger fractional uncertainties
in derived quantities such as masses (of everything from cen-
tral black holes to dark matter haloes), linear sizes, dynamical
timescales, star formation rates, and ages. Thus, accurate dis-

tance estimation is essential for inter-comparing the physical
properties of galaxies in the local volume where redshift is not
a reliable indicator of distance and for comparing the properties
of nearby galaxies to those at high redshift. Of course, they are
also essential for mapping local three-dimensional structures
and velocity fields. (Blakeslee et al., 2010)




SBF 101

The basic idea...

Closer => mottled light
profile

Farther => Smoother light
profile

SnEeIE ANIESS distance

N7768 @ 100 Mpc



SBF How-to...
[n, f] =>feg = Yinf2/ 2inf,

SBF Measurement v’ Measure mg;

(Tonry & Schneider, 1988; Tonry et al., 1990) v Calibrate MSBF
1. Model the galaxy v m-M=mg-Mg,
2. Original minus Model

3. Mask all internal (GCs, dust) and
external sources of non-stellar
fluctuations.

4. Estimate the amplitude of the _
fluctuation in the Fourier domain VY E Tl 1

Background galaxies LF

5. Subtract to the total fluctuation flux
the contribution from un-excised
sources

my = —2.5log (Po— P,) + m},,
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MSBF

First I-band Calibration:
M 5r=-1.74(+0.16)+4.5(0.25)[(V-I) -1.15]

1.

3.

w
o

[N
©
<)

Zgs0 MaAg
[av]
©

mllllllllllllllllllll]

28.5

Calibrations
[n, f] =>fege = 2inf2/2inf,
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Measure mqg;
2. Calibrate Mg,

FTTT

M-M=Mgge-Mgg,

Jen8én et d19(2015F
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Figure 9.12: LSST surface brightness fluctuations, whereby mottling of the galaxy image due to the finite number
of stars in each pixel is a measure of the distance to the galaxy. The curves moving upwards to the right show
distance modulus vs. absolute magnitude for distance modulus determination to a precision of 0.5 mag for 50, 200,
and 1,000 r-band visits (the latter appropriate to the deep drilling fields). This is derived by scaling from the realistic
image simulations of Mieske et al. (2003), which include the effects of photon statistics, resolution, and image size.
The curves moving upwards to the left show the expected number of galaxies in a 20,000 deg® survey (solid lines) or
a 10 deg® deep-drilling field with 1,000 visits (dashed line near the bottom). Numbers are based on the luminosity
function of Croton et al. (2005).



T h e L S S T p e rS p e Ct i Ve Instrumental Zeropoints

We can also use the above formula to calcula
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Number of Visits for the Deep & Wide survey
70 28-307 4-107?

T ~5x 100.4(D|V|-|V|sbf-ZPmag) 100 >32 >25

(Blakeslee et al.,1999) 230 ~35 ~100

: o 1000 ~36.5 ~200
v’ My,~5/2.2/0.6/-0.5/-1.8/-2.4 u/g/r/i/z/y, |

(Teramo SPoT models, G. Raimondo & E. Brocato)

v’ ZP, .. LSST web-pages

200 >36 >150
200 >36 >150
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M. Cantiello"SBF;measﬁ:'ep&ﬁt and ana]y5|s of
the sample. Workm prdgressﬁn EOII with G.
Raimondo, G. Clementml = arocato and the

NGVSteam) e 0tC "
Completed 104 sq. deg. mosaic in MegaCam g'-band Completed 104 sq. deg. mosaic in MegaCam g’i'z’ bands
Image quality: 0.8", 53 mn integration per 0.187" pixel Image quality: 0.8", 0.6%, 0.7" (53/34/64 mn per pixel)

Point source detection at SNR=5: g'=26.2 Point source detection at SNR=5: 9'=26.2 i'=24.9 2'=24.2



Conclusions - Pros & Cons
QUSER DATA PRODUCT: (u)grizy SBF for:

v’ Distance estimates out to ~150 Mpc. Even deeper for
the “drilled” fields

v Stellar population characterization, via SBF colors &
gradients

v 3D-mapping of southern sky galaxies within ~150 Mpc
with accuracy <5%

v’ Gaia+2-color calibration

JAutomatized procedure for measuring SBF to
tens of thousands (or way more) galaxies



