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Use the 0.28 sq 
degree Wide Field 
Imager (with 0.11” 
pixels) to discover 
supernovae in two 
filter bands. 
 



IFU Bench, 
including Relay, 
Slicer and Detector 

IFU 

Small, compact assembly: 
•  ~ 6 to 7 kg 
•  30 x 50 x 12.5 cm 



Integral Field Spectroscopy 
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Baseline: 
3" x 3" with 0.15” slits 
0.6 – 2.0 µm wavelengths 
R = ~ 75—100 
 



IFU = “Integral Field Unit” 
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What	does	this	spectrophotometry	make	possible?	
	
						







What	does	this	spectrophotometry	make	possible?	
	
						At	all	redshifts:		

o  Removes	K-correction	systematics		
o  Provides	photometry	at	the	reddest	
available	wavelengths	for	a	given	redshift.	

o  IdentiAies	Type	Ia	SNe	



Filters: K-corrections 

But when the filters don’t 
match perfectly across 
redshift, this approach is 
accurate only to the 
extent that the spectral  
template family captures 
the distribution of SN Ia 
behavior – at both low 
and high redshift.  



Average K-correction bias  
from a single-parameter spectral time series  

	
Implied	bias	on	current	es5mates	
of	w	is	0.03.	This	compares	with	
overall	error	of	0.06	
	
Bias	on	w	in	the	range	0.03	–	0.06	
if	there	is	popula5on	driB,	even	if	
full	spectral	diversity	is	sampled	
with	nearby	SNe	

Saunders+ (ApJ 2015) 
Nearby SN Factory 



Chotard	et	al	2011	(SNfactory)	
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After removing 1st  and 2nd components  
of spectral variation 

SN	broadband	dust	law	

Expected	dust	law	

bluer redder 

Dust	Systema5c:	Spectral	indicator	dis5nguishes		
dust	reddening	from	intrinsic	SN	color		

Expected	dust	law	

Expected	dust	law	





SN	Factory	spectral	5me-series	

	SN	Factory:	H.	Fakhouri	thesis	



significance
magmin*RMS

Twin SNe 	
Nearby	SN	Factory	

Well-matched	bin’s	σ(dL)	~	4%	

Well-matched  
Twins Not Twins 

NB:	Blind	analysis	
							methods		used.	

“Twinness	ranking”	%-ile	(binned)	

								RMS	
        Δmag	

	
	

for	SN	pairs	in	
the	%-ile		bin		

Fakhouri	et	al.		
(ApJ,	in	press)	
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What	does	this	spectrophotometry	make	possible?	
	
	
Precision	expansion	history	measurements	
	
Foundational	dark	energy	constraints	

						








