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Solar	System	and	LUVOIR		
Enabling	Areas	
	
1) 		Inventory	Comple0on:		(Missions	cannot	visit	everything!)	

2) 		Pathfinder	Measurements:	(Future	target	reconnaissance)	

3) 		Mission	capabili0es:		(Spectral	resolving	power)	

4) 		Organiza0on,	Composi0on,	and	Structure:	(Echo	of	Forma0on)	

5) 		Expand	Detectable	Fron0er:	(‘Planet	9’,	Small	Centaurs,	
Vola0lity)		
	



Challenges:	
	
1) 		Visible	detec0on	dominated	by	reflected	solar	con0nuum	and	
resonance	scaSering.	
2) 		Energe0c	processes	driven	by	solar	wind	and	internal	plasmas.	
3) 		Vola0le	produc0on	strong	func0on	of	blackbody	equilibrium	
temperature	with	Sun.	
4) 		Solar	driven	processes	aSenuated	with	distance.	
	

	 	 	-Solar	wind	reduced	volumetrically	
	 	 	-Photon	fluxes	are	double	diluted			
	 	 	-Vola0lity	a	strong	func0on	of	temperature	

	
5)		There	is	crosstalk	between	dilu0on	factors.			
	
	



Challenges:	
	
Example:		Comet	gas	produc0on.	
	
-Primary	vola0le	changes	at	~3	
AU	from	CO	to	H2O.	
	
-Gas	produc0on	drops	by	~105	
1-10	AU	heliocentric	distance.	
	
-Detectable	emissions	dominated	
by	double	diluted	scaSered	solar	
con0nuum.	
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Figure 5. Evolution of production rate with heliocentric distance and fitted power laws (dashed lines).
OH measurements are from Colom et al. (1999). Additional H2O production rates measurements
post-perihelion (filled circles and upper limit at 4.8 AU) are from Stern et al. (1999), Weaver et
al. (1999) and Crovisier et al. (1999). Downward pointing triangles are 3-σ upper limits. Left:
Pre-perihelion data; right: Post-perihelion data.



Challenges:	
	
LUVOIR	will	be	background	
limited,	but	several	magnitudes	
fainter	than	any	projected	ground-
based	telescope.	
	
Many	signals	are	weak,	and	
spectroscopic	sensi0vity	per	resol	
is	fixed.	
	

0.01	to	0.12	ph/hr-resol-R	
	
Smaller	resols	=	higher	SNR	for	
unresolved	features.	

Instrument Science Report WFC3 2002-12
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DIRBE measures are at 1.25 and 2.2 µm (Gorjian et al. 2000; Wright et al. 2001). In all
cases the observed values have been rescaled to the North Ecliptic Pole (NEP) using the
relationship provided by Leinert et al. (1998). Table 1 lists both the raw measures and the
scaled NEP values. Aldering found an overall good agreement between the new (NEP-
rescaled) data, Leinert’s original V-band measure at the NEP, and Leinert’s reddened solar
spectrum. The agreement with the data could be further  improved by adopting a slightly
higher normalization (by 0.01 dex or 0.025 mag) of the spectrum and a slightly less overall
reddening correction at lambda>0.5 micron (by ~20%) than the Leinert et al. original pre-
scription. These differences are well within the overall uncertainties of the measures and
of the methodology adopted to model the spectrum and rescale the data at the NEP.

Figure 1. Upper panel. The spectrum of the zodiacal background light at the NEP compared to broad-band
observations from the ground and HST observations. The circles are data at 0.450, 0.606 and 0.814 µm,
respectively from the HDF; the square is Leinert et al. (1998) measure at 0.5 µm, and the triangles are mea-
sures from COBE/DIRBE at 1.25 and 2.2 µm. Lower panel. The comparison between the intensity of the
three adopted normalizations of the zodiacal backgroud light. The lowest normalization is the one relative to
the NEP, and it is shown together with the broad-band data points discussed above.



Challenges:	
	
	
DiffracRon	limit	Res	to	aperture	
and	wavelength.	
	
A	12	m	LUVOIR	would	provide		
	

15	km/Nyquist-px	@	5	AU	
	

90	km/Nyquist-px		@	30	AU	

	
2.5	m																			12	m	
	
	
	
	
	

	
																	6.5	m							18	m	

	
Pluto-Charon	
	
	
	
	
	
	
	
	

				‘Planet	9’	



Example:	EnergeRc	Emissions	
	
LUVOIR	can	enable	monitoring	of	characterized	systems	with	new	
capabili0es.		

								Ganymede				Europa	

Plasma	wake	turbulence	Io	

								RT,	Turbulence,	SpaRal	

Diffuse	Aurora,	
Rot.	Precision	

Torus	Temp,	Pitch	
Angle	Sca]ering	



Example:	EnergeRc	Emissions	
	
Ice	giant	auroral	processes	are	currently	below	detec0on.		Missions	
are	beyond	the	LUVOIR	0me	frame.		



Example:	Atmospheric	Emissions	
	
Resols	and	aperture	enable	detec0on	of	satellite	emissions.		

Persistent south polar Lyman-α and OI 130.4 nm 
emission during all 5 HST orbits in Dec. 2012 

January 17, 2014 Roth et al.: Water Plumes on Europa 

• Spatial persistency indicates atmospheric inhomogeneity 
• Lyman-α surplus of ~500 R and OI 130.4 nm surplus of ~30 R 

➤ Electron impact on H2O generates Lyman-α and 130.4 nm but  
    relatively little (undetectable) 135.6 nm emission (Makarov et al. 2004) 
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Persistent south polar Lyman-α and OI 130.4 nm 
emission during all 5 HST orbits in Dec. 2012 

January 17, 2014 Roth et al.: Water Plumes on Europa 

• Spatial persistency indicates atmospheric inhomogeneity 
• Lyman-α surplus of ~500 R and OI 130.4 nm surplus of ~30 R 

➤ Electron impact on H2O generates Lyman-α and 130.4 nm but  
    relatively little (undetectable) 135.6 nm emission (Makarov et al. 2004) 
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Example:	Small	Body	Surveys	
	
Aperture	and	Field	of	View	translate	to	survey	space.	
	
	
	
	
	
	
	
	
Key	metric	1:	12m	LUVOIR	+	5	arcmin	(radius)	FOV	maps	objects	to	
40	km	diameter	out	to	50	AU	over	the	MU66	search	field	in	100	s.		
Key	metric	2:	12m	LUVOIR	+	5	arcmin	(radius)	FOV	maps	objects	to	
40	km	out	to	50	AU	over	eclip0c	+/-	20o	in	8	months.		
	
	
	
	
	
	



Example:	Small	Body	Surveys	
	
Aperture	and	Field	of	View	translate	to	survey	space.	
	
	
	
	
	
	
	
	
	
Key	metric:		12	m	LUVOIR	=	Detec0on	of	1000	km	diameter	at	1000	
AU	(Sedna)	in	1	hour.	

	
????	



Example:	Small	Body	Surveys	
	
Aperture	and	Field	of	View	translate	to	survey	space.		



Example:	Small	Body	ComposiRon	

	
Differen0al	surface	reflectance	of	
smaller	KBOs	


