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Introduc@on	

Ø WFIRST	highest	ranked	large	space	mission	in	2010	Decadal	
Survey	
§  Study	Dark	Energy,	Exoplanet	Census,	NIR	Sky	Survey	

Ø Use	of	2.4m	telescope	enables	
§  Hubble	quality	imaging	over	100x	more	sky	
§  Imaging	of	exoplanets	with	10-9	contrast	with	a	coronagraph	
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WFIRST	
HST	Ultra	Deep	Field		
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Premier	Dark	Energy	
Observatory	

Ø  WFIRST	combines	all	
techniques	to	determine	
the	nature	of	Dark	
Energy.	

Ø  Only	observatory	doing	
such	comprehensive	
observa@ons.	

Ø  High	precision	
measurements	will	be	
op@mally	combined	for	
the	best	measurement.	
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Premier	Dark	Energy	
Observatory	

Ø WFIRST	will	be	the	first	
mission	to	fully	exploit	
the	powerful	IR	band	for	
dark	energy	
measurements.	

Ø  It	will	be	much	more	
sensi@ve	and	have	higher	
angular	resolu@on	than	
any	other	dark	energy	
instrument.	
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Complete	the	Census	of		
Exoplanets	-	Microlensing	
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Kepler	 WFIRST	
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Complete	the	Census	of		
Exoplanets	-	Microlensing	
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Kepler	 WFIRST	

•  2600	planet	
detec@ons.	

•  370	with	Earth	
mass	and	below.	

•  Hundreds	of	free-
floaCng	planets.	

WFIRST	perfectly	
complements	

Kepler,	TESS,	and	
PLATO.	
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Pioneering	High	Contrast	Exoplanet	
Coronagraph	

Ø Imaging	at	high	contrast	provides	for	direct	detec@on	
and	spectroscopy	(characteriza@on)	of	exoplanets	
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WFIRST	Brings	Humanity	Closer	to	
Characterizing	exo-Earths	

Ø WFIRST	advances	
many	of	the	key	
elements	needed	for	
a	coronagraph	to	
image	an	exo-Earth	
§  Coronagraph		
§  Wavefront	sensing	
&	control		

§  Detectors		
§  Algorithms	

WFIRST	KDP-A	SMD	Program	Management	Council	January	26,	2016	
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Decadal	Survey	Science	with	
GO/GI	program		
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WFIRST	will	address	top	NWNH	goals	
#1	Large-Scale	Priority	-	Dark	Energy,	Exoplanets	
#1	Medium-Scale	Priority	-	New	Worlds	Tech.	Development	

5	Discovery	Science	Areas	
ID	&	Characterize	Nearby	Habitable	Exoplanets	
Time-Domain	Astronomy	
Astrometry	
Epoch	of	Reioniza@on	
Gravita@onal	Wave	Astrometry	

WFIRST	Guest	Observer	program	will	covers	many	other	NWNH	goals	

✔	
✔	

✔	
✔	

20	Key	Science	Ques@ons	
Origins	(7/7	key	areas)	
Understanding	the	Cosmic	Order	(6/10	key	areas)	
Fron@ers	of	Knowledge	(3/4	key	areas)	
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Finding	the	Most	Distant	Galaxies	

Ø  WFIRST’s	High-La@tude	
Survey	will	yield	up	to	2	
orders	of	magnitude	more	
high	redshi\	galaxies	than	
currently	known.	

Ø  WFIRST	will	find	interes@ng	
distant	galaxies	for	JWST	
and	future	narrow-field	
telescopes	to	observe.	

WFIRST	KDP-A	SMD	Program	Management	Council	



WFIRST	complements	JWST	
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WIDE!	

DEEP!	

WFIRST	

JWST	
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WFIRST	Science	Objec@ves	
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Ø  Wide-Field	Infrared	Survey	
§  Capable	of	producing	NIR	sky	images	in	mul@ple-bands	and	spectra	

over	thousands	of	square	degrees	with	J	=	27AB	5-sigma	point-source	
imaging	sensi@vity	and	Fline	=	10-16	erg	cm-2	s-1	7-sigma	line	sensi@vity.	

Ø  Expansion	History	of	the	Universe	(Dark	Energy)	
§  Determine	the	expansion	history	of	the	Universe	in	order	to	test	the	

possible	explana@ons	of	its	apparent	accelera@ng	expansion	including	
Dark	Energy	and	modifica@on	to	Einstein’s	gravity	using	the	supernova,	
weak	lensing,	and	baryon	acous@c	oscilla@ons	techniques,	providing	in	
combina@on	a	sub-percent	precision	over	the	redshi\	range	z	=	0.2	to	
2	with	high-precision	cross-checks	across	the	full	redshi\	range.	

Ø  Growth	of	Structure	in	the	Universe	(Dark	Energy)	
§  Determine	the	growth	history	of	the	largest	structures	in	the	

Universe	in	order	to	test	the	possible	explana@ons	of	its	apparent	
accelera@ng	expansion	including	Dark	Energy	and	modifica@on	to	
Einstein’s	gravity	using	weak	lensing,	redshi\	space	distor@ons,	and	
clustering	surveys	to	produce	a	combined	sub-percent	precision	over	
the	redshi\	range	z	=	0	to	2	with	high-precision	cross-checks	across	the	
full	redshi\	range.	

Ø  Exoplanet	Census	(Microlensing)	
§  Complete	the	sta@s@cal	census	of	planetary	systems	in	the	Galaxy,	

from	the	outer	habitable	zone	to	free	floa@ng	planets	using	the	
microlensing	technique.	

Ø  Exoplanet	Direct	Imaging	(Coronagraphy)	
§  Directly	image	giant	planets	and	debris	disks	from	near	the	(TBR)	

habitable	zones	to	beyond	the	ice	lines	and	characterize	their	
physical	proper@es	using	the	coronagraphy	technique.	

Ø  Guest	Observer	Program	
§  Provide	a	robust	guest	observer	program	u@lizing	a	minimum	of	25%	

of	the	observing	@me	over	the	6	year	baseline	mission.	



Design	Reference	Mission	
Observing	Program	

Ø  The	WFIRST	Design	Reference	Mission	(DRM)	consists	of	a	five-part	
observing	program	in	support	of	the	WFIRST	Science	Objec@ves:	

Ø  Dark	Energy	Science/Infrared	Survey	
§  High	LaCtude	Survey	(HLS):	Imaging	and	spectroscopic	near	infrared	sky	

survey	for	Baryon	Acous@c	Oscilla@ons/Redshi\	Space	Distor@ons	&	Weak	
Lensing,	and	enables	a	variety	of	other	infrared	science	by	guest	inves@gators	

§  Supernova	(SN)	Survey:	Mul@ple	visits	to	SN	fields	at	high	eclip@c	la@tudes	to	
discover	and	track	SN	light	curves	

Ø  Exoplanet	Science	
§  Microlensing	Survey:	Mul@ple	visits	to	microlensing	fields	near	Galac@c	bulge	

to	monitor	planetary	microlensing	events	
§  Coronagraph	Survey:	Observe	nearby	stars	to	find	and	characterize	both	

previously	known	and	new	planets	
Ø  Guest	Observer	

§  GO	Program:	Allocated	@me	for	proposers	to	observe	targets	anywhere	within	
the	field	of	regard		

•  GO	program	u@lizes	exis@ng	WFIRST	capabili@es	and	does	not	drive	system	reqs	
•  The	GO	program	by	defini@on	cannot	be	“allocated”	at	this	stage	in	the	project.	
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WFIRST	Payload	Enables	Top	NWNH	
Priori@es	

Ø 2.4	m	Telescope	
§  Exquisite	point	spread	func@on	enhancing	
science	beyond	that	envisioned	by	NWNH	

Ø Wide	Field	Instrument	
§  Provides	near	infrared	wide	field	imaging	and	
spectroscopy	in	support	of	the	dark	energy	and	exoplanet	
census	objec@ves	

§  Provides	integral	field	spectroscopy	in	support	of	the	dark	
energy	objec@ves.	

Ø Coronagraph	Instrument	
§  Provides	high	contrast	imaging	and	integral	field	
spectroscopy	in	support	of	exoplanet	and	debris	disk	
direct	imaging	objec@ves.		
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WFIRST	Instruments	

Wide	Field	Instrument	
•  Imaging	&	spectroscopy	over	1000s	of	sq.	deg.	
•  Monitoring	of	SN	and	microlensing	fields	
•  Near	infrared	bandpass	
•  Field	of	view	100	x	HST	and	JWST	
•  18	H4RG	detectors	(288	Mpixels)	

Coronagraph	
•  Image	and	spectra	of	exoplanets	from			

	super-Earths	to	giants	
•  Images	of	debris	disks		
•  Visible	bandpass	
•  Contrast	of	10-9	or	beoer	
•  Exoplanet	images	from	0.1	to	1.0	arcsec	January	26,	2016	 WFIRST	KDP-A	SMD	Program	Management	Council	 17	



Dra\	Mission	Success	Criteria	

Mission	Success	Criteria	 Science	Surveys	

Measure	the	history	of	cosmic	expansion	for	redshi\s	0.2	-	2	
(TBR),	by	two	or	more	methods	and	with	aggregate	precision	
and	systema@c	uncertainty	below	1%.	

High	La@tude	Survey	
(BAO/RSD	and	WL),	
Supernova	Survey	

Measure	the	history	of	the	growth	of	structure	for	redshi\s	<2,	
by	one	or	more	methods	and	with	aggregate	precision	and	
systema@c	uncertainty	below	1%.		

High	La@tude	Survey	
(BAO/RSD	and	WL)	

Determine	the	sta@s@cal	popula@on	of	planets	with	the	mass	of	
Earth	and	above	in	the	cold,	outer	regions	of	planetary	systems	
to	test	theories	of	planetary	forma@on	and	evolu@on,	using	
microlensing	observa@ons	of	stars	with	1%	photometric	
precision	at	a	depth	of	J=20	covering	2	square	degrees.		

Microlensing	Survey	

Provide	a	minimum	of	15%	of	aggregated	WFIRST	opera@onal	
life@me	to	execu@on	of	a	peer-reviewed	Guest	Observer	(GO)	
program.		

Guaranteed	GO	@me	

January	26,	2016	 WFIRST	KDP-A	SMD	Program	Management	Council	 18	



Dra\	Baseline	Science	
Requirements	-	Level	1s	(1/3)	

Baseline	Science	Requirement	 Science	
Survey	

Instrument	

WFIRST	WFI	shall	measure	posi@ons	and	redshi\s	of	emission-
line	galaxies	for	redshi\	range	z=1–2	with	a	posi@on	accuracy	of	
TBD	and	a	redshi\	accuracy	of	1	part	in	1000	and	a	minimum	
detectable	point-source	line	flux	of	0.5x10-16	ergs/cm2/s	at	7σ	
significance	in	the	high-la@tude	spectroscopic	survey.	

High	
La@tude	
Survey	
(BAO/RSD)	

Wide	Field	
Imager	and	
Grism	

WFIRST	WFI	shall	measure	shapes	of	galaxies	at	z=0-2	in	at	least	
2	bands,	and	fluxes	in	at	least	4	bands	for	photometric	redshi\s	
at	a	depth	equivalent	to	a	5-sigma	point	source	detec@on	at	AB	
magnitude	J<26.9	or	H<26.7,	with	photometric	accuracy	of	TBD	
and	with	rms	uncertain@es	(in	the	shape	measurement	filters	
only)	below	10-3	in	the	PSF	second	moment	and	below	5	x	10-4	in	
the	PSF	ellip@city,	in	the	high-la@tude	imaging	survey.		

High	
La@tude	
Survey	
(WL)	

Wide	Field	
Imager	and	
Integral	
Field	Unit	
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Dra\	Baseline	Science	
Requirements	-	Level	1s	(2/3)	

Baseline	Science	Requirement	 Science	
Survey	

Instrument	

WFIRST	WFI	shall	measure	the	spectra,	light	curves,	fluxes,	
and	redshi\s	of	Type	Ia	supernovae	with	5	day	cadence	over	
a	redshi\	range	of	z	=	0.2	to	1.7	with	rms	measurement	errors	
of	≤	0.08	mag	per	supernova	from	IFU	spectrophotometry	in	
synthe@c	bandpasses	and	systema@c	calibra@on	uncertain@es	
of	≤	0.01	×	(1+z)/1.8	mag	for	the	mean	flux	in	each	Δz	=	0.1	
redshi\	bin.	

Supernova	
Survey	

Wide	Field	
Imager	and	
Integral	Field	
Unit	

WFIRST	WFI	shall	monitor	microlensing	events	toward	the	
Galac@c	Bulge	in	a	primary	filter	with	a	cadence	of	≤15	
minutes,	achieving	a	S/N≥100	per	exposure	for	a	JAB=21.3	
star,	and	in	a	second	filter	with	a	cadence	≤12	hours	over,	
seasons	of	no	less	than	60	days.	

Microlensing	
Survey	

Wide	Field	
Imager	

WFIRST	WFI	shall	have	an	angular	resolu@on	<0.4	arcsec.		 Microlensing	
Survey	

Wide	Field	
Imager	
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21	January	26,	2016	

Dra\	Baseline	Science	
Requirements	-	Level	1s	(3/3)	

WFIRST	KDP-A	SMD	Program	Management	Council	

Baseline	Science	Requirement	 Science	
Survey	

Instrument	

WFIRST	Coronagraph	shall	directly	image	exoplanets	around	
nearby	stars,	and	carry	out	color	photometry	measurements	
in	the	spectral	range		about	400-1000	nm,	with	effec@ve	
contrast	of	3x10-9	and	an	inner	working	angle	of	200	
milliarcsec	a\er	post-processing.	

Coronagraph	
Survey	

Coronagraph	
Imager	

WFIRST	Coronagraph	shall	spectroscopically	characterize	
exoplanets	by	measuring	con@nua	and	spectral	absorp@on	
features	over	a	wavelength	range	of	600	–	950	nm	with	mean	
spectral	resolu@on	of	at	least	70.	

Coronagraph	
Survey	

Coronagraph	
Integral	Field	
Spectrograph	

WFIRST	shall	be	capable	of	making	imaging	observa@ons	of	
disks	and	planets	in	2	orthogonal	polariza@ons.	

Coronagraph	
Survey	

Coronagraph	
Imager	



WFIRST	Formula@on	Science	
Working	Group	

Ø  FSWG	is	the	science	execu@ve	commioee	of	WFIRST	
Ø  Membership	(25	members)	
Ø  Project	Scien@st	Chair,	Adjutant	Scien@sts	Co-Chairs	

§  PIs	and	some	Deputy	PIs	from	Science	Inves@ga@on	Teams	
§  Program	Scien@st			(ex-officio)	
§  GSFC	and	JPL	Deputy	Project	Scien@sts	(ex-officio)	
§  Science	Center	Leads	(ex-officio)	

Ø  Science	Inves@ga@on	Teams	
§  David	Spergel 	WFI	Adjutant	Scien@st	
§  Jeremy	Kasdin 	CGI	Adjutant	Scien@st		
§  Olivier	Doré 	Weak	lensing	and	galaxy	redshi\	survey	
§  Saul	Perlmuoer 	Supernovae	
§  Ryan	Foley 	Supernovae	
§  Scoo	Gaudi 	Microlensing	
§  Bruce	Macintosh 	Coronagraphy	
§  Margaret	Turnbull 	Coronagraphy	
§  Jason	Kalirai 	GO	science,	Milky	Way	
§  James	Rhoads 	GO	science,	cosmic	dawn	
§  Brant	Robertson 	GO	science,	galaxy	forma@on	&	evolu@on	
§  Benjamin	Williams 	GO	science,	nearby	galaxies	
§  Alexander	Szalay 	GI	science,	archival	research	
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WFIRST	KDP-A/APMC	
Project	Overview	

Kevin	Grady/GSFC	
Project	Manager	
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Outline	

Ø History	
Ø Programma@c	Requirements	
Ø Mission	Overview	
Ø Implementa@on/Organiza@on	
Ø Schedule	and	Lifecycle	Cost	
Ø Near-Term	Accomplishments	&	Phase	A	
Plans	
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WFIRST	History	(1	of	2)	

Ø  Sept	2008	–	August	2010:	Joint	Dark	Energy	Mission	(JDEM)	Project	
established	at	GSFC.		Mul@ple	InfraRed	(IR)	survey	configura@ons	studied	
with	interim	science	working	groups	appointed	by	HQ.			

Ø  June	2009:	Omega	configura@on	developed	and	white	paper	submioed	to	
Decadal	Survey.	

Ø  August	2010:	New	Worlds	New	Horizons	(NWNH)	iden@fies	WFIRST	as	#1	
large	astrophysics	mission	priority	for	the	decade.		JDEM	Omega	
configura@on	iden@fied	as	reference.		
§  Expansion	history	of	Universe/growth	of	structure	
§  Perform	planetary	systems	sta@s@cal	census	
§  Survey	of	NIR	sky	
§  Guest	observer	program	

Ø  Nov	2010	–	Aug	2012:	Science	Defini@on	Team	(SDT	–	Schechter	&	Green)	
and	WFIRST	Study	Office	developed	Interim	Design	Reference	Mission	
(IDRM),	a	1.3m	aperture	off-axis	design.		Final	Report	Aug	2012.		2	Cost	
And	Technical	Evalua@on	(CATEs)	performed.	

January	26,	2016	 WFIRST	KDP-A	SMD	Program	Management	Council	



26	

WFIRST	History	(2	of	2)	

Ø  Oct	2012	–	Mar	2015:		A	new	Science	Defini@on	Team	(SDT	–	Spergel	&	
Gehrels)	and	the	WFIRST	Study	Office	developed	a	design	reference	
mission	u@lizing	the	exis@ng	2.4m	telescope	transferred	to	NASA.		May	
2013	and	April	2014	Interim	Report,	March	2015	Final	Report.		2	CATEs	
performed.	

Ø  July	2013	–	Dec	2013:		AFTA	(WFIRST)	Coronagraph	Working	Group	
(ACWG)	recommends	a	coronagraph	architecture	for	the	poten@al	
coronagraph	that	would	fly	on	the	WFIRST	mission.		Science	community/
ExEP/WFIRST	Study	Office.	

Ø  March	2014:	NASA	requested	a	review	of	the	larger	aperture	WFIRST	
mission	concept	in	late	2013	and	the	NRC	Commioee	Report	(Harrison	
Commioee)	concluded,	“2.4m	mirror	will	significantly	enhance	the	
scienIfic	power	of	the	mission.”		“Responsive	to	all	NWNH	scienIfic	goals.”	

January	26,	2016	 WFIRST	KDP-A	SMD	Program	Management	Council	

MulIple	independent	cost	and	technical	assessments	of	IR	survey	
Design	Reference	Missions	have	been	performed	by	Aerospace	Corp.	
over	the	past	seven	years,	each	Ime	validaIng	the	Study	Office’s	

esImate	(10-15%),	development	schedule	and	technical	approach/risk.	
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Key	Programma@c	Drivers														
Program	Level	Requirements	Appendix	

(PLRA)		
Ø  New	Worlds	New	Horizons	(NWNH)	Science	Objec@ves	

§  Produce	mul@-band	NIR	sky	survey:	expansion	history,	growth	of	structure,	planetary	
systems	sta@s@cal	census	and	robust	Guest	Observer	program	

Ø  Mature	exoplanet	direct	imaging	technologies	–	demonstrate	new	internal	
starlight	suppression	techniques	
§  Image	and	characterize	giant	planets	and	debris	disks	

Ø  WFIRST	is	Category	1	project	–	Agency	Program	Management	Council	(APMC)	
Ø  U@liza@on	of	exis@ng	2.4m	aperture	telescope.	
Ø  Two	instruments:	Wide	Field	and	Coronagraph	instruments.	
Ø  WFIRST	designated	Class	B	mission	(NPR	8705.4);	Coronagraph	technology	

demonstra@on	is	designated	as	Class	C.	
Ø  L2	orbit	(current	baseline)	launched	from	Eastern	Test	Range	(ETR).	
Ø  6	¼	year	mission	life.	
Ø  Modular	spacecra\	and	instrument	design	to	facilitate	robo@c	servicing.	
Ø  Poten@al	interna@onal	partner	contribu@ons	are	under	discussion.	
Ø  WFIRST	part	of	Exoplanet	Explora@on	Program	(ExEP).	

January	26,	2016	 WFIRST	KDP-A	SMD	Program	Management	Council	



Dra\	Baseline	Technical	&	Data	
Requirements	-	Level	1s	

Baseline	Technical/Data	Requirement	

The	WFIRST	observatory	and	associated	ground	support	equipment	shall	be	designed	and	
fabricated	to	sustain	baseline	science	opera@ons	for	at	least	6	years.	

The	WFIRST	observatory	shall	employ	an	exis@ng	telescope	with	a	2.36	m	diameter	primary	
mirror,	on-axis	secondary	mirror,	and	associated	metering	structure.		

The	WFIRST	observatory	shall	be	diffrac@on	limited	at	1.2	micrometers,	defined	as	having	a	
Strehl	Ra@o	greater	than	or	equal	to	0.8	across	the	wide	field	instrument	field	of	view.	

The	observatory	shall	have	the	capability	to	respond	to	Target	of	Opportunity	requests	to	
point	at	a	transient	object	in	the	sky	within	the	Field	of	Regard	of	the	observatory.	

The	WFIRST	wide	field	instrument	shall	have	a	minimum	field	of	view	of	0.25	deg2.	

The	WFIRST	flight	system	shall	be	implemented	with	mechanical	features	designed	to	
facilitate	a	poten@al	future	robo@c	servicing	mission.	

Provide	a	public	release	of	imaging	data	from	the	WFI	processed	to	the	L1b	standard	within	
72	(TBR)	hours	of	acquisi@on,	and	provide	a	public	release	of	all	data	processed	to	the	L3	
standard	within	6	months	(TBR)	of	acquisi@on.	
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WFIRST	Mission	Overview	
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Mission	
OperaCons	
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Observatory	Configura@on	
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WFIRST	Instruments	

Ø  Wide	Field	Instrument	(WFI)	-	GSFC	
§  Provides	wide	field	imaging	and	

spectroscopy	in	support	of	the	dark	
energy	surveys	and	the	microlensing	
survey.	

§  Provides	integral	field	spectroscopy	in	
support	of	the	supernova	survey	and	
weak	lensing	photometric	redshi\	
calibra@ons.	

§  Provides	guide	star	data	for	
observatory	fine	poin@ng.	

Ø  Coronagraph	Instrument	(CGI)	-	JPL	
§  Provides	high	contrast	imaging	and	

integral	field	spectroscopy	in	support	
of	exoplanet	and	debris	disk	science.	
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Telescope	&	Spacecra\	

The	WFIRST	Observatory	includes…	
Ø  Telescope	–	JPL/Harris	

§  Provides	the	first	two	mirrors	for	both	
instruments,	with	the	primary	mirror	
sized	at	2.4	m.	

Ø  Spacecra\	(S/C)	–	GSFC	
§  Provides	power,	command	&	data	

handling,	a~tude	control	and	
communica@ons	for	the	payload	

§  Provides	a	modular	design	to	enable	
serviceability.	

§  Provides	an	op@cally	stable	structure	to	
support	the	payload	(telescope	and	
instruments)	

	

Outer	Barrel	
Assembly	(OBA)	

Forward	OpCcal	
Assembly	(FOA)	



Project	Organiza@on	
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Mission	Schedule	–	2024	LRD	
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Ø  82	month	B/C/D	development	schedule	
Ø  2024	LRD	requires	over-guide	funding	star@ng	FY18	



Mission	Schedule	–	2025	LRD	
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Ø  8	year	B/C/D	development	schedule	
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Recent	Accomplishments	

Ø  Recent	augmented	funding	(FY14-16,	203M)	has	enabled	significant	progress.		Recent	budget	has	
90M	in	FY17,	and	10M	from	STMD.	
§  Technology	matura@on.	
§  Increased	fidelity	in	the	design	reference.	

Ø  WFIRST	technology	(Coronagraph	and	IR	detectors)	con@nue	to	make	excellent	progress.		All	HQ	
milestones	successfully	completed.	
§  A	HQ	chartered	Technology	Assessment	Commioee	(TAC)	provides	for	external	review	of	technology	

milestones	for	coronagraph	and	IR	detectors.	
Ø  Mission	Concept	Review	(MCR)	successfully	completed	in	December.	
Ø  An	industry	Request	For	Informa@on	(RFI)	was	issued	in	July	2015	for	poten@al	par@cipa@on	in	

WFIRST.		Inputs	received	and	management	briefed	on	results.	
Ø  Wide	Field	concept	study	RFP	released	January	4th.			

§  Proposals	received	February	3.	
§  An@cipate	awarding	study	contracts	in	March.	

Ø  Con@nued	engaging	the	Science	Community	
§  WFIRST	Preparatory	Science	(WPS)	teams	funded.		17	teams.	$2M/yr	
§  Twice	yearly	special	sessions	at	AAS's	&	IAU	
§  WFIRST	Formula@on	Science	Working	Group	and	Science	Inves@ga@on	Teams	selec@on	made	December	17,	

2015.	
§  Planned:		Feb	29	-	March	2	“Community	Astrophysics	with	WFIRST”	

Ø  WFIRST	Formula@on	Science	Working	Group	(FSWG)	kick-off	with	Project	held	February	2-4,	2016.	

WFIRST	KDP-A	SMD	Program	Management	Council	
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Phase	A	Ac@vi@es	

Ø  Key	Decision	Point	A	(KDP-A)	has	arrived.	
Ø  Finalize	Acquisi@on	Strategy	

§  Acquisi@on	Strategy	Mee@ng	to	occur	in	summer	2016.			
§  Wide	Field	Industry	concept	study	March	–	June	2016.	

Ø  SRR/MDR	Prepara@on	
§  Complete	requirements	development	and	flowdown	from	Science	

Objec@ves	to	Level	1,	2,	3	and	driving	Level	4	requirements	
§  Complete	open	design	trades	and	update	the	WFIRST	design	concept.	
§  Complete	IR	detector	and	coronagraph	technology	milestones.	
§  Develop	grassroots	implementa@on	plans	and	schedules	during	

Formula@on.	
§  Develop	KDP-B	documenta@on	and	products	per	NPR	7120.5E	(control	

plans,	descope	plan,	design	reference,	etc.)	
•  Extensive	descope	list	already	generated,	to	be	developed	into	full	plan.	

January	26,	2016	 WFIRST	KDP-A	SMD	Program	Management	Council	
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2015 2016 2017
Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

WFIRST	Phase	A	Schedule	-	PreliminaryWFIRST	Phase	A	Schedule	-	PreliminaryWFIRST	Phase	A	Schedule	-	Preliminary
Task Name

Management Milestones

Systems

Design Reference

Requirements Development (MRD, ICDs)

Systems Products

Science

Requirements (SRD)

Simulation Development
Telescope

Design Reference

Requirements Development

Hardware Assessments

Implementation Plans
Widefield

In-House Widefield Activities
IR Detector/Focal Plane
Design Reference
Requirements Development
Implementation Plans

Industry Widefield Activities
Procurement Activities

Coronagraph
Technology
Design Reference
Requirements Development
Implementation Plans

Spacecraft
In-House Spacecraft Build

Design Reference
Requirements Development
Implementation Plan
Engineering Activities

Payload & Observatory I&T
Implementation Plans
Develop I&T Processes & Test Config(s)

Ground System
Design Reference
Requirements Development
Implementation Plans

MCR
12/8-9 1/22

CMC

1/26

DPMC 2/17

KDP-A

7/13

Trade Wrap-up

7/21

ASM

1/12

Config Freeze

6/1

SRR/MDR

10/2

KDP-B

MCR

Cycle 6 IM

Data Rec
Optimization

SASS-OBA
WFI Elec Trade
Orbit Optimization

7/14CLA 1/12

Config
Freeze

Integrated Modeling

5/10MRD-1 8/30MRD-2 12/20MRD-3 SRR

1/15
Risk Mgmt

Plan

1/15

SW Mgmt
Plan Prelim

2/1

SEMP V&V Plan 5/30
SW Mgmt
Plan Baseline

2/4
SWG

3/3
WPS

SWG
4/24-26

5/1
1st Iteration
Goals & Obj 7/1 Update L2

Rqmts

9/1
Final Goals

& Obj
Science Team

9/20-22
12/1

N-Final L2
Rqmts

SWG
12/6-8

3/1

Final L2
Rqmts

SWG
3/7-9

4/1

Cmplt SRD
Subst Edits

5/1

Cmplt SRD
Cleanup

5/15
Update PLRA

12/20
Rel. Draft SRD

Jeff Sim plan Post SWG Selection

2/11

Cycle 6 Wrap-up/Config Freeze 10/3 5/1

1/11

2/10

Audit #2 IR

10/2

Op. Temp./Aging Mitigation

11/15

Prelim Design
Plans Draft

12/1

Prelim Design
Plans Final 1/25

Detail Design
Plans Draft

2/15

Detail Design
Plans Final 4/15

Fab I&T
Plans Draft

5/15

Fab I&T
Plans Final

Start SCA Qual
Phase A Study

ATP

9/15

DTAC #4

12/1

DTAC #5

Trades
#1 Cmplt #2 & #3 Cmplt

#4 Cmplt

#5 Cmplt
Update Design

Config Freeze
Integrated Modeling

IM
Cmplt

WFI L3 COMA L4 IFU L4 Mass/Sensitivity/Power Budget

Warm Elec L4

1st Draft

Baseline

12/21

Industry
NOI

1/4

RFP

3/29

Award
Pre-Phase A Study

7/29 8/1

Phase A RFP
Release

9/1

Proposals
Rcv'd

10/14

Phase A
Award

Phase A

6/15

Phase B/C/D
RFP Released

8/1

Proposals
Rec'd

Evaluate B/C/D Proposals

12/1

Award B/C/D

8/25

TRL-6 (EMCCD)

12/15

TRL-5 (OMC Tstbd)

9/30

TRL-6 (OMC Tstbd)

Cycle 6 Wrap-up/Config Freeze
Update Design

L1/L2/L3 StartSci Rqmt Doc Level 2/3 Start 8/24

Sci Rqmt Doc Level 2/3 Cmplt

L4 Initial

2/1

L4 Draft

6/1

L4 Release

FY 16 Replan

Cog-E's Hired

3/15

Initial
Plan

3/31

Center
Review

5/15

Revised Plan
Del to GSFC
(Baselined)

4/1

Thruster Loc Trade
Prop Sys Trade
S/C Processor Trade

6/1

IC Optimization
ST/SSIRU Location Trade
Momentum unload Options

A

B C
Update Design

Config Freeze

D

Integrated Modeling

IM
Cmplt E - F G

5/10

L3/4 Rqmts

L3/4 Rqmts 8/30

L3/4 Rqmts

10/25

L3/4 Rqmts

12/20

L3/4 Rqmts

Draft

Preliminary Design Plans

Final

Detail Design Plans

Draft

Final
Fab & I&T Plans

Draft Final

LS & Phase E Plan
Draft Final

2/22

Ka-
Proto

2/14

Science Data
Test Bed

10/1

IC Mat'ls Charac
& Testing

8/1

Draft Integrated
Logistics Imp Plan

10/1

S/C I&T Imp Plan

2/1

Payload I&T Imp Plan
4/1

Obs I&T Imp Plan

Preilim Integrated
Logistics Imp Plan

9/15

Draft SC
I&T Plan

10/15

Draft Payload
I&T Plan

12/15

Draft Observatory
I&T Plan

3/15
Prelim SC
I&T Plan

4/15
Prelim Payload
I&T Plan

5/15

Prelim Observatory
I&T Plan

GS Architecture Prelim Ops Concept Arraying Prototype Cmplt Final Concept

Initial GS Rqmts Initial MOC Rqmts

Science Center Rqmts
Final GS/MOC/STScI Rqmts

Initial GS Imp Plan Cmplt Final Plan

SN   / HLS  / MuL  / Cor SN   / HLS  / MuL  / Cor SN   / HLS  / MuL  / Cor SN   / HLS  / Mu  L/ Cor SN  / HLS  / Mu L / Cor

 1 - AG SCA (HyVISI vs HgCdTe)
 2 - Cryocooler Fault Tolerance Architecture
 3 - SCE-FPE Architecture (Possible Multiplexing)
 4 - FPE Thermal Control Reqs
 5 - FPA Baseplate Material (CiC vs CE6)

Widefield Trade Milestones

As of: February 2016

 A - Test Bed, Add Guide Window Processing 
 B - Test Bed, Add Data Storage Functionality
 C - Connector Module Development 
       (Build & Functional Test)
 D - Connector Module with Mechanism Qualification 
 E - Peak Power Tracker electronics breadboard
      (complete design, build & test) 
 F - Solid State Discrete Power Controller with
      current monitor (complete design, build & test)
 G - Complete IC Materials Characterization & Testing

Spacecraft Milestones
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WFIRST	Risk	Summary	(Yellow	and	
Red	Ranking)	

Rank	 ID	 Title Approach	

1 RISK-WFI-0001 WFC	FPA	Detector	Performance Mitigate 

2 RISK-WFI-0003 WFC	FPA	Detector	Yield Mitigate 

3 RISK-WFI-0002 WFC	FPA	Detector	
Manufacturing	Issues 

Mitigate 

4 RISK-WFI-0043 WFC	Focal	Plane	System	
Performance 

Mitigate 

5 RISK-WFI-0042 WFC	Focal	Plane	Integra@on Mitigate 

6 RISK-INST-0032 Instrument	Carrier	and	WFI	
Op@cal	Bench 

Mitigate 

7 RISK-WFI-0041 WFC	Focal	Plane	Alignment	
Stability 

Mitigate 

8 RISK-WFI-0035 WFI	IFU	Image	Slicer	opto-
mechanical	manufacturing 

Mitigate 
 

9 RISK-TELE-0027 Telescope	Pedigree	and	
Capability 

Mitigate 

10 RISK-WFI-0039 WFI	Cryocooler	Turbine	Life@me Mitigate 

				1	 2	 3	 4	 5	

Criticality 

M-Mitigate 

W-Watch 

A-Accept 

Ar-Archive 
 

Approach 

WFIRST	KDP-A	SMD	Program	Management	Council	
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Project	Manager	Assessment	

ü  The	Study	Team	has	explored	IR	survey	instruments	for	the	past	7	years;	
numerous	concepts	developed	–	the	trade	space	is	well	understood.	

ü  WFIRST	with	the	2.4-m	telescope	provides	an	exci@ng	science	program,	
superior	to	that	recommended	by	NWNH	with	comparable	cost	and	also	
advances	exoplanet	imaging	technology	(the	highest	ranked	medium-class	
NWNH	recommenda@on).	

ü  Huge	astronomy	and	astrophysics	discovery	potenCal	–	Guest	Observer.	
ü  Funding	has	allowed	significant	progress	in	technology	maturaCon.	
ü  Key	development	areas	are	anchored	in	over	a	decade	of	investments	in	JPL’s	

high	contrast	testbed	and	GSFC’s	Detector	Characteriza@on	Lab.	

WFIRST	Team	is	ready	for	Phase	A	
January	26,	2016	 WFIRST	KDP-A	SMD	Program	Management	Council	

Fate	of	the	Universe	
Our	Place	in	the	Universe	


