
Distances and stellar 
population properties in 
galaxies from 

Surface Brightness 
Fluctuations (SBF) 
analysis 
Michele	Cantiello	INAF	O.A.	Abruzzo	

(Blakeslee	et	al.,	2010)	



SBF	101	



NGC1399	WFC3/IR	

SBF	How-to…	

SBF	Measurement	
(Tonry	&	Schneider,	1988;	Tonry	et	al.,	1990)	
1.  Model	the	galaxy	
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	

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

ü  Measure	mSBF	
ü  Calibrate	MSBF	
ü  m-M=mSBF-MSBF	

[n,	f]	=>	fSBF	≡	∑inifi2/∑inifi	

Pr	



MSBF	~	mean	luminosity	of	RGB	stars		

Calibrations	

First	I-band	Calibration:	
MSBF=-1.74(±0.16)+4.5(±0.25)[(V-I)	-1.15]	

1.  Measure	mSBF	
2.   Calibrate	MSBF	
3.  m-M=mSBF-MSBF	

[n,	f]	=>	fSBF	≡	∑inifi2/∑inifi	

(Tonry	&	coll.s	1990-2000)		

Mei	et	al.,	(2007;	ACSVCS)	

Blakeslee	et	al.,	(2009;	ACSVCS	&	ACSFCS)	

Jensen	et	al.	(2015)	

CM	et	al.	(2005)	



Taken from  
LSST  
Science 
Book 



The LSST perspective 

ü Msbf~5/2.2/0.6/-0.5/-1.8/-2.4	u/g/r/i/z/yN	
	 	(Teramo	SPoT	models,	G.	Raimondo	&	E.	Brocato)	

	
	

Band	

N.	of	
visits	
(15s)	

Max	
Distance	
modulus	

Max	D	
(Mpc)	

u	 70	 28-30?	 4-10?	

g	 100	 >32	 >25	

r	 230	 ~35	 ~100	

rD.D.	 1000	 ~36.5	 ~200	

i	 230	 ~36	 ~150	

z	 200	 >36	 >150	

y	 200	 >36	 >150	
ü  ZPmag	LSST	web-pages	

Number	of	
targets	reached?	
>>105		

Number	of	Visits	for	the	Deep	&	Wide	survey	

Texp~5	x	100.4(DM-Msbf-ZPmag)	

(Blakeslee	et	al.,1999)	



•  PI:	L.	Ferrarese	
•  CFHT+MegapPrime;	ugriz	bands	
•  SBF	measured	for		~400	galaxies	in	Virgo	

NGVS	

M.	Cantiello	SBF	measurement	and	analysis		of	
the	sample.	Work	in	progress	in	coll.	with	G.	
Raimondo,	G.	Clementini,	E.	Brocato,	and	the	
NGVS	team)	



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

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

ü Stellar population characterization, via SBF colors & 
gradients 

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

ü  Gaia+2-color calibration 

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


