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Planetary	Science	Missions	Events	
2016 
March – Launch of ESA’s ExoMars Trace Gas Orbiter 
July 4 – Juno inserted in Jupiter orbit 
September 8 – Launch of Asteroid mission OSIRIS – REx to asteroid Bennu 
September 30 – Landing Rosetta on comet CG 
October 19 – ExoMars EDM landing and TGO orbit insertion 
 

2017 
January 4 – Discovery Mission selection announced 
February 9-20 - OSIRIS-REx begins Earth-Trojan search 
April 22 – Cassini begins plane change maneuver for the “Grand Finale”  
September 15 – Cassini crashes into Saturn – end of mission  
September 22 – OSIRIS-REx Earth flyby 
 

2018 
May 5 - Launch InSight mission to Mars 
August – OSIRIS-REx arrival at Bennu 
October – Launch of ESA’s BepiColombo  
November 26 – InSight landing on Mars 
 

2019  
January 1 – New Horizons flyby of Kuiper Belt object 2014MU69 

*	Completed	



Results	of	the	2016	Planetary	Mission	
Senior	Review	(PMSR)		



Senior	Review	Summary	
•  Top	Recommenda@on:	“The	Panel	unanimously	believes	

that	all	(missions)	should	be	approved	for	extension.”	
MISSION	 Panel	Ra4ng	

Mars	Reconnaissance	Orbiter	(MRO)	 EXCELLENT	
New	Horizons	 EXCELLENT	
Lunar	Reconnaissance	Orbiter	(LRO)	 EXCELLENT/Very	Good	
Mars	Atmosphere	&	Vola4le	Evolu4oN	(MAVEN)	 EXCELLENT/Very	Good	
Opportunity/Mars	Explora4on	Rover	 EXCELLENT/Very	Good	
Curiosity/Mars	Science	Laboratory	 Very	Good	
DAWN	-	Ceres		 Very	Good/Good	
Odyssey	 Very	Good/Good	
Mars	Express	(MEx)	 Good	

All	9	missions	have	been	directed	to	plan	for	con@nued	opera@ons	through	FY18	
(NH	through	2021),	subject	to	availability	of	appropriated	funds	and	the	outcome	
of	the	annual	budget	process	



Discovery	Program	



Discovery	Program	
Mars	evolu4on:	

Mars	Pathfinder	(1996-1997)	
NEO	characteris4cs:	
NEAR	(1996-1999)	

Lunar	forma4on:	
Lunar	Prospector	(1998-1999)	

Co
m
pl
et
ed

	

Comet	internal	structure:	
Deep	Impact	(2005-2012)	

Mercury	environment:	
MESSENGER	(2004-2015)	

Main-belt	asteroids:	
Dawn	(2007-TBD)	

Lunar	Internal	Structure	
GRAIL	(2011-2012)	

Comet	diversity:	
CONTOUR	(2002)	

Solar	wind	sampling:	
Genesis	(2001-2004)	

Nature	of	dust/coma:	
Stardust	(1999-2011)	

Co
m
pl
et
ed

	

ESA/Mercury	Surface:		
Strofio	(2017-TBD)	

Mars	Interior:	
InSight	(2018)	

Lunar	surface:		
LRO	(2009-TBD)	



Discovery	Selec@ons	2017		

Lucy: Surveying the Diversity 
of Trojan Asteroids 
PI: Harold Levison, SwRI 

Psyche: Journey to a Metal World 
PI: Linda Elkins-Tanton, ASU 
Deep-Space Optical Comm (DSOC) 



Discovery	Selec@ons	2017		

NEOCam:  
Near-Earth Object Camera 

PI: Amy Mainzer, JPL 

The	Discovery	Program	selec@on	of	NEOCam	
for	an	extended	Phase	A	effort	is	an	

acknowledgement	that,	even	though	it	was	
not	selected	for	full	mission	implementa@on,	
it	is	an	important	capability	for	the	Agency	
that	will	con@nue	formula@on	efforts	to	
address	issues	iden@fied	in	the	Discovery	

evalua@on	process.	
	



New	Fron@ers	Program	



New	Fron@ers	Program	
1st	NF	mission	
New	Horizons:	

Launched	January	2006	
Flyby	July		14,	2015	
PI:	Alan	Stern	(SwRI-CO)	

2nd	NF	mission	
Juno:		

3rd	NF	mission	
OSIRIS-REx:	

Launched	August	2011	
Arrived	July	4,	2016	

PI:	Scoh	Bolton	(SwRI-TX)	

Asteroid	Sample	Return	

Launched		September	2016	
PI:	Dante	Laureha	(UA)	

	

Jupiter	Polar	Orbiter	Pluto-Kuiper	Belt		



New	Horizons	
MU69	Next	KBO	Target	

NASA,	NH	team,	and	the	IAU	
Will	be	working	together	to	
Name	MU69	this	year.	More		

Details	to	Follow.		



Magnetometer 
(2 sensors, 4 support cameras) 

JADE 
(4 sensors ) 

JEDI 
(6 sensors ) JIRAM 

Waves 
(2 detectors) 

JunoCam 

UVS 

Gravity Science 
(2 sensors) 

MWR 
(6 sensors ) 

SPACECRAFT DIMENSIONS 
Diameter: 66 feet (20 meters) 
Height: 15 feet (4.5 meters) 

Juno	Spacecral	and	Payload	

Jupiter	Orbit	Inser@on	July	4,	2016		



Decision:	Juno	will	stay	in	the	53	Day	Orbits	

Working	now	with	Heliophysics	on	a	joint	Par@cipa@ng	Scien@st	Call	

Next	Science	Perijove	pass	is	March	27th		



OSIRIS-REx	
•  Return	and	analyze	a	sample	of	Bennu’s	surface	
•  Map	the	asteroid	&	document	the	sample	site	
•  Measure	the	Yarkovsky	effect	

Launched Sept 2016 



OSIRIS-Rex	
	• Flight	data	as	of	1300	UTC	on	Nov	10:	

– 	Distance	from	Earth: 	25.4	M	miles	 		
– 	One	way	light	@me: 	2	min	16.3	sec	 		
– 	Distance	to	Bennu: 	133.0M	miles		

•  Feb	9-20,	OSIRIS-REx	ac@vates	its	onboard	
camera	suite	and	commence	a	search	for	
Earth-Trojan	asteroids	at	L4	–	a	good	test	of	
the	system	

16	



2020	and	Beyond	



Mars	2020	Landing	Site	Workshop	



Final Mars 2020 Candidate Landing Sites

COLUMBIA HILLS

• Carbonate, sulfate, and 

silica-rich outcrops of 
possible hydrothermal origin 
and Hesperian lava flow"


• Potential biosignatures 
identified"


• Previously explored by MER

NE SYRTIS

• Extremely ancient igneous, 

hydrothermal, and 
sedimentary environments


• High mineralogic diversity with 

phyllosilicates, sulfates, 
carbonates, olivine"


• Serpentinization and 
subsurface habitability?

JEZERO

• Deltaic/lacustrine deposition 

with Hesperian lava flow and 
hydrous alteration"


• Evidence for hydrous minerals 
from CRISM, including 
carbonates



NAS	Studies	for	Planetary	Science	



Timeline	of	NAS	Studies	
•  1st	Planetary	decadal:	2002-2012	
•  2nd	Planetary	decadal:	2013-2022		
•  Cubesat	Review:	Completed	June	2016	
•  Extended	Missions	Review:	Completed	Sept	2016	
•  R&A	Restructuring	Review:		

–  Tasked	August	13,	2015	
–  Report	due	to	NASA	1st	Quarter	2017	

•  Large	Strategic	NASA	Science	Missions	
–  Tasked	December	23,	2015	
–  Report	due	to	NASA	August	2017	

•  Midterm	evalua@on:	
–  Tasked	August	26,	2016		
–  Cubesats,	EX	Missions,	R&A	Restructuring	&	Large	Strategic	Missions	will	be	input	
–  Expect	report	due	December	2017	

•  Sample	Analysis	Future	Investment	Strategy	(Tasked	Sept	23,	2016)	
•  3rd	Planetary	Decadal:	2023-2032	

–  To	be	tasked	before	October	2019	
–  Expect	report	to	NASA	due	1st	quarter	2022	



Research	and	Analysis	Program	
	



PSD	R&A	ROSES	16	Deadlines	
Program	Name	 Step-1	Due	Date	 Step-2	Due	Date	

Exoplanets	(XRP)	 03/29/2016	 05/26/2016	

Emerging	Worlds	(EW)	 03/31/2016	 06/03/2016	

Cassini	Data	Analysis	(CDAPS)	 04/06/2016	 06/16/2016	

Solar	System	Obs.	(SSO)	 04/08/2016	 06/10/2016	

MatISSE	 04/21/2016	 06/21/2016	

Laboratory	Analysis	of	Returned	Sample	(LARS)	 04/22/2016	 06/24/2016	

Planetary	Data	Archiving,	Resto,	Tools	(PDART)	 05/13/2016	 07/15/2016	

Exobiology	(EXOB)	 05/20/2016	 07/22/2016	

Concepts	for	Ocean	Worlds	Life	Detec@on	Tech	(COLDTech)	 06/17/2016	 08/12/2016	

Planetary	Protec@on	Research	(PPR)	 06/24/2016	 09/02/2016	

Planetary	Sci./Tech.	Through	Analog	Research	(PSTAR)	 07/22/2016	 09/23/2016	

Mars	Data	Analysis	(MDAP)	 08/26/2016	 09/30/2016	

Lunar	Data	Analysis	(LDAP)	 09/30/2016	 10/28/2016	

PICASSO	 09/14/2016	 11/14/2016	

Discovery	Data	Analysis	(DDAP)	 09/08/2016	 11/17/2016	

Habitable	Worlds	(HW)	 11/18/2016	 01/20/2017	

Solar	System	Workings	(SSW)	 11/17/2016	 02/23/2017	





Keyword	Analysis	
•  Analysis	of	keyword	distribu@on,	2011-2015	for	categories:		

–  Type	of	Task	(keyword	category	1)		
–  Object(s)	of	Study	(keyword	category	2)	
–  Science	Discipline	(keyword	category	3)		

•  Analysis	includes:		
–  R&A	awards,	including	NAI	CAN	awards	
–  Data	Analysis	Programs	
–  Par@cipa@ng	Scien@st	and	Guest	Inves@gator	Programs	

•  Analysis	excludes:	
–  Support	ac@vi@es	
–  Facili@es	(e.g.	RPIFs,	AVGR,	GEER,	PAL,	RELAB,	…)	

•  Caveats	
–  If	more	than	one	keyword	was	used	within	any	category,	approved	

amount	was	equally	divided	between	keywords	
–  Return	rate	varied	from	year	to	year,	porqolio	to	porqolio,	and	

keyword	category	to	keyword	category	
–  Keywords	might	have	been	used	inconsistently	between	program	

officers	



$1.4M	 $1.7M	 $1.4M	 $1.8M	 $6.6M	

$26.1M	 $34.4M	 $32.4M	 $34.M	
$32.4M	

$12.5M	
$15.9M	

$12.1M	 $6.5M	
$6.8M	

$21.5M	
$20.4M	 $37.8M	

$23.M	

$44.9M	$29.1M	
$32.9M	

$28.5M	

$33.1M	

$30.1M	
$12.7M	

$18.2M	 $14.9M	 $29.6M	

$23.8M	

$13.1M	

$15.8M	 $14.1M	 $14.7M	

$16.1M	

$20.3M	

$25.9M	 $25.M	
$30.7M	

$38.7M	

$18.8M	

$22.5M	 $17.3M	 $9.3M	

$5.9M	

$	

$25.M	

$50.M	

$75.M	

$100.M	

$125.M	

$150.M	

$175.M	

$200.M	

$225.M	

FY2011	 FY2012	 FY2013	 FY2014	 FY2015	

KEYWORD	1	-	TYPE	OF	TASK	
Keywords	not	
populated	
Theore@cal/
computa@onal	
Support	

Sample	analysis	

Purchase	of	Major	
Equipment	
None	specified	

New	observa@ons	

Mission	data	analysis	

Instrument/Tech	
Development	
Field-based	

Experimental	

E/PO	

Archiving/Data	
Restora@on	



$29.2M	 $41.M	 $41.7M	
$24.2M	 $34.7M	

$15.5M	

$25.9M	 $23.8M	
$38.8M	

$38.M	$18.8M	

$20.3M	 $20.1M	 $20.2M	
$19.2M	

$8.2M	

$10.3M	 $10.6M	 $9.4M	
$9.3M	

$13.5M	

$14.7M	 $16.1M	 $20.2M	
$20.9M	

$3.1M	

$4.3M	 $4.6M	 $5.6M	
$10.4M	

$34.3M	

$34.9M	 $33.7M	 $32.1M	

$37.3M	

$4.9M	

$5.3M	 $4.9M	 $4.2M	

$5.8M	

$20.7M	

$24.7M	 $22.7M	 $27.2M	

$32.4M	

$11.3M	

$11.7M	 $8.9M	 $7.M	

$4.1M	

$	

$25.M	

$50.M	

$75.M	

$100.M	

$125.M	

$150.M	

$175.M	

$200.M	

$225.M	

FY2011	 FY2012	 FY2013	 FY2014	 FY2015	

KEYWORD	2	-	TARGET	BODY	OVERVIEW	
Keywords	not	
populated	
Other	

Venus	

Mercury	

Mar@an	System	

Extra-solar	Planets	

Earth/Moon	System	

Early	Solar	System	

Early	Earth	

Small	Bodies	

Outer	Planets	



$42.9M	 $50.1M	 $40.1M	 $38.8M	 $41.2M	

$5.8M	
$10.7M	

$10.2M	 $13.3M	 $13.8M	
$15.3M	

$17.9M	
$17.1M	 $19.7M	 $24.M	$15.5M	

$18.6M	
$17.6M	 $17.7M	

$19.1M	$9.1M	

$12.8M	
$12.3M	

$13.7M	
$17.4M	

$13.2M	

$13.9M	
$14.8M	

$20.9M	

$28.6M	

$6.9M	

$7.5M	
$7.6M	

$8.7M	

$11.2M	

$655K	

$5.8M	
$7.2M	

$9.8M	

$17.4M	

$6.1M	
$7.3M	

$7.8M	

$7.2M	

$2.6M	
$4.6M	

$4.8M	

$7.3M	

$44.1M	

$42.3M	
$43.4M	

$27.7M	

$16.6M	

$	

$25.M	

$50.M	

$75.M	

$100.M	

$125.M	

$150.M	

$175.M	

$200.M	

$225.M	

FY2011	 FY2012	 FY2013	 FY2014	 FY2015	

KEYWORD	3	-	SCIENCE	DISCIPLINE	
Keywords	not	
populated	
Unspecified	

Spectroscopy	

Solar	System	
Dynamics	
Planetary	Defense	

Planetary	Protec@on	

Planetary	Dynamics	

Mineral	Physics	

Magnetospheres	

Geophysics	

Geology	



Upcoming	Opportuni@es	



Upcoming	New	Opportuni@es	
•  ROSES	17:	New	Fron@ers	Data	Analysis	Program	

–  STEP-1	(TBD)	&	STEP-2	(~	June	29)	
•  ROSES	17:	Roseha	Data	Analysis	Program			

–  STEP-1	(September	7)	&	STEP-2	(~November	15)		

•  ROSES	17:	Small	Innova@ve	Missions	for	
Planetary	Explora@on		
–  STEP-1	(June	15)	&	STEP-2	(~August	17)	

•  SALMON:	JAXA	Mar@an	Moons	eXplorer	(MMX)	
–  Solici@ng	a	Neutron	and	Gamma	Ray	Spectrometer	
instrument	for	MMX	will	be	released	soon	(early	March)	



JWST	Cycle	1	Proposal	Opportuni@es		

hcps://jwst-docs.stsci.edu/display/JSP/JWST+Cycle+1+Proposal+Opportuni4es	



Proposal	Planning	Workshops	
•  STScI	(Bal@more,	MD):	May	15-17,	2017	
•  230th	AAS	Mee@ng	(Aus@n,	TX)	
•  49th	DPS	Mee@ng	(Provo,	UT)	
•  Caltech	(Pasadena,	CA):	December	11-13,	2017	
•  231st	AAS	Mee@ng	(Na@onal	Harbor,	MD)	

Including	Topical	Science	Workshops	and	externally	
organized	workshop,	STScI	will	be	suppor>ng	1	
workshop	a	month	in	2017:	

Planning	Solar	System	Observa>ons	with	JWST		
November	13-15,	2017	at	STScI	
Workshops	typically	support	~70	in-person	par>cipants	



Kepler	&	K2	
•  Important	Dates:	

– 6	Feb	2017	
K2	Campaign	11	data	release	(expected)	
– 23	Feb	2017	
K2	Campaign	14	DDT	deadline	
– 31	Mar	2017	
Kepler	&	K2	SciCon	abstract	deadline	
– 25	May	2017	
K2	Campaign	15	DDT	deadline	

hhps://keplerscience.arc.nasa.gov/k2-ddt.html	



WFIRST	-	Guest	Observer	Program	
WFIRST	SDT	(2013)	report	contains	~	50	poten@al	GO	or	Guest	Inves@gator	
science	programs,		contributed	by	members	of	the	community.		
	

Range	of	ideas	for	scien@fic	inves@ga@ons	enabled	by	WFIRST:	
	

Planetary	Bodies	
•  A	Full	Portrait	of	the	Kuiper	Belt,	Including	Size	Distribu@ons,	Colors,	and	

Bimodality	
•  The	Outer	Solar	System	from	Neptune	to	the	Oort	Cloud	
•  Free-floa@ng	Planets	in	the	Solar	Neighborhood	
•  Measuring	Planet	Masses	with	Transit	Timing	Varia@ons	
•  Exoplanet	Spectroscopy	with	WFIRST	
•  WFIRST:	Addi@onal	Planet	Finding	Capabili@es	—	Astrometry	
•  WFIRST:	Addi@onal	Planet	Finding	Capabili@es	—	Transits	



Re-Chartering	of		
SMD	Division	
Advisory	

Commicees	



Chartering	of	Division	Commihees	
•  NAC	Science	Commihee’s	four	subcommihees	associated	with	four	SMD	

divisions	have	become	stand-alone	Federal	Advisory	Commihee	Act	(FACA)	
commihees.		

•  These	commihees	advise	the	respec@ve	Division	Director	within	SMD	
–  Advice	to	be	delivered	and	acted	upon	at	the	right	organiza@onal	level	
–  Many	community-based	studies	(e.g.,	Senior	Reviews,	Science	and	Technology	

Defini@on	Teams)	will	now	have	a	chartered	Federal	advisory	commihee	to	
report	to	

•  Commihees	have	Charters	rather	than	a	Terms	of	Reference	
•  Establishment	of	Commihees	

–  Charters	and	membership	balance	plans	were	reviewed	and	approved	by	the	
General	Services	Administra@on	(GSA)	Secretariat	(Sept/Oct,	2016)	

–  NASA’s	15-day	public	no@fica@on	of	intent	to	charter	these	commihees	was	
published	in	the	Federal	Register	(December,	2016)	

–  NASA	Administrator	signed	the	commihee	charters	and	no@fica@on	was	provided	
to	the	relevant	Congressional	commihees	(January,	2017)	



Planetary	Advisory	Commihee			
•  The	Planetary	Science	Subcommihee	(PSS)	was	replaced	by	

the	Planetary	Advisory	Commihee	(PAC)	
–  Will	report	to	the	Director	of	the	Planetary	Science	Division	
–  PAC	Chair	will	con@nue	to	serve	as	a	member	of	the	NAC	Science	

Commihee	
•  As	the	Planetary	Advisory	Commihee	is	chartered,	a	next	

step	is	that	the	Director	of	the	Planetary	Science	Division	will	
establish	FACA	subordinate	groups	as	needed	
–  Senior	Reviews	
–  Science	and	Technology	Defini@on	Teams	(STDTs)/Science	Defini@on	

Teams	(SDTs)	

•  Will	announce	to	the	science	community	when	this	becomes	
effec@ve	

•  Analysis	groups	will	be	ad-hoc	with	chairs	asked	to	provide	
input	into	the	PAC	on	a	regular	basis	–	no	FACA	required	



Europa	Lander	SDT	
•  Science	Defini@on	Team	(SDT)	delivered	
its	report	with	3	priori@zed	goals:	
1.  Search	for	Evidence	of	Life	
2.  Assess	habitability		
3.  Characterize	surface	and	subsurface	

•  Applying	lessons	learned	from	Viking	
landers	

•  Used	extreme,	limited	nutrient	Earth	
environments	as	analogs	

•  Approach:	Mul@ple	line	of	evidence	are	
needed	to	detect	life	

•  Presented	a	decision	framework	for	life	
detec@on	to	assess	how	results	should	
be	interpreted		



Ques@ons?	

Image	by	john	doe	



Sample	Analysis	Instrumenta@on	Evolu@on	



Statement	of	Task	
The	Commihee	will	assess:	
•  What	laboratory	analy@cal	capabili@es	are	required	to	
support	PSD	(and	partner)	analysis	and	cura@on	of	
exis@ng	and	future	extraterrestrial	samples?	
– Which	of	these	capabili@es	currently	exist,	and	where	are	
they	located	(including	interna@onal	partner	facili@es)?				

– What	exis@ng	capabili@es	are	not	currently	accessible	that	
are/will	be	needed?				

•  What	is	the	current	sample	laboratory	support	
infrastructure	and	does	NASA’s	investment	strategy	
meet	the	analy@cal	requirements	in	support	of	current	
and	future	decadal	planetary	missions?	

•  How	can	NASA	ensure	that	the	science	community	can	
stay	abreast	of	evolving	techniques	and	to	be	at	the	
forefront	of	extraterrestrial	sample	analysis?		


