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Base	of	this	talk	

1.  Do	we	have	enough	data	representa1ve	of	all	
galaxies?	(e.g.	for	redshi,	calibra1on)	

2.  Do	we	understand	the	parameter	space	made	
by	theore1cal	libraries	of	galaxies?	(e.g.	for	SED	fiWng)	

3.  Do	we	have	computa1onal	means	to	analyze	big	
data	from	current	and	upcoming	missions?	

	
Neural	Networks	can	help	…	
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Self	Organizing	Maps	(SOMs)	
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Unsupervised	neural	networks	that	reduces	dimensionality	and	preserves	topology	



1.	Do	we	have	enough	galaxies?	
Photometrically	

– Are	we	finding	new	classes	of	galaxies,	new	SEDs?		

– How	are	future	mul1-band	large	area	surveys	
helpful?		

– How	are	faint	galaxies	different		
				from	bright	ones?	
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•  Precision	Cosmology	à	Precise	redshi,s	of	groups	of	
galaxies		dz/(1+z)	~	0.002	

•  Need	of	spectroscopic	sample	to	calibrate	photometric	
redshi,s,	do	we	have	enough?	

•  Random	sampling	not	efficient		

•  Targeted	spectroscopy:		
–  Spa1al	cross-correla1on	method	(Newman	et	al.)	
–  Sampling	from	different	types	(SEDs)	of	galaxies	with	SOM(Masters	et	al.)		
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1.	Do	we	have	enough	galaxies?	
Spectroscopy	



SOM	applica1on:		
Redshi,	Calibra1on,	EUCLID	
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Mul1-dimensional	space	defined	by	the	colors	of	galaxies	
in	consecu1ve	filters	in	a	photometric	survey.	
						e.g.	EUCLID	from	COSMOS:		

	 	(u-g),	(g-r),	(r-i),	(i-z),	(z-y),	(y-j),	(j-h)	

SOM	reduces	the	mul1	
dimensional	parameter	
space	to	two	dimensions	

Masters	et	al.	2015	



SOM	applica1on:		
Redshi,	Calibra1on,	EUCLID	
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Masters	et	al.	2017,	C3R2	



•  WFIRST	will	go	deeper	than	EUCLID	(RIZ<25)	

•  CANDELS	is	the	op1mum	choice	of	mul1-band	deep	enough	survey	to	

mimic	LSST+WFIRST	
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SOM	applica1on:		
Redshi,	Calibra1on,	WFIRST	

WFIRST+LSST	
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SOM	applica1on:		
Redshi,	Calibra1on,	WFIRST	
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SOM	is	trained	well,	represents	data	perfectly	

SOM	applica1on:		
Redshi,	Calibra1on,	WFIRST	
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SOM	applica1on:		
Redshi,	Calibra1on,	WFIRST	

40%	of	CANDELS	
color-space	is	filled	
with	spectroscopy	

Is	this	color-space		
different	from	
EUCLID?	
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•  Euclid	(RIZ<25)	will	cover	~95%	of	the	color	space	defined	by	the	WFIRST	
simulated	sample	

	
•  More	than	90%	of	fainter	(RIZ>25)	galaxies	in	WFIRST	have	similar	SEDs	to	

bright	ones.	
	
•  What	about	cells	with	no	bright	galaxy	matched?	

SOM	applica1on:		
Redshi,	Calibra1on,	WFIRST	



8/4/17	 CANDELS	WORKSHOP	-	Santa	Cruz	 13	

Faint	galaxies*	do	not	have	different	SED*	shapes	but	larger	
errors	à	Galaxy	samples	representa1ve		
	

SOM	applica1on:		
Redshi,	Calibra1on,	WFIRST	



1.	Do	we	have	enough	galaxies?	
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3.8	sqdeg	vs	0.2	sqdeg		à	Cosmic	Variance?	
	

Fill	in	the	gaps	rather	than	expanding	the	color-space.	
Increase	of	sample	size,	number	densi1es,	large	scale	structure	and	cosmology.	



2.	Constrain	the	Parameter	space	of	
theore1cal	libraries		
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Train	the	SOM	with	
colors	of	BC03	model	
SEDs	:	



2.	Constrain	the	Parameter	space	of	
theore1cal	libraries		
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Map	observed	data	to	the	SOM	
	
Op1mize	the	theore1cal	library		
parameter	space	given	
observa1ons.	
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Once	trained	and	op1mized,		
mapping	of	observa1ons	to	
the	SOM	provides	physical	
parameters	of	the	mapped	
samples.	
	
Idea:	SED	fiWng	
Benefit	:	Much	faster	

SOM	applica1on:		
Measurement	of	Physical	Proper1es	
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SOM	applica1on:		
Measurement	of	Physical	Proper1es	

Other	benefit:		
Beper	constrains	on	
Uncertain1es	



Previously	on	CANDELS:	
Resolved	main	sequence		
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8/4/17	 CANDELS	WORKSHOP	-	Santa	Cruz	 20	

SOM	applica1on:		
Measurement	of	Physical	Proper1es	



Beper	Resolved	
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F225W	 F275W	 F336W	 F435W	 F606W	

F775W	 F850lp	 F105W	 F125W	 F160W	

	z	=	1	
Log	M*/Mo	=	10.3	
SFR	=	60	M*/yr	

Marzieh	Jafari	
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Beper	Resolved	
Marzieh	Jafari	

	z	=	1	
Log	M*/Mo	=	10.3	
SFR	=	1	M*/yr	

F775W	 F850lp	 F105W	 F125W	 F160W	

F225W	 F275W	 F336W	 F435W	 F606W	



More	applica1ons,		
galaxy	selec1ons	such	as	the	UVJ	
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Thank	you.	


