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NIRSpec	Target	Acquisi)on	

NIRSpec	 is	 the	 Near-Infrared	 Spectrograph	 for	 the	 James	 Webb	 Space	
Telescope.	Designed	and	built	by	 the	European	Space	Agency	 (ESA),	NIRSpec	
includes	 a	 configurable	 slit	 mul)-object	 spectroscopic	 capability	 that	 will	
enable	 observa)ons	 of	 up	 to	 100	 (or	 more)	 astronomical	 sources	
simultaneously.	NIRSpec	is	highly	sensi)ve	over	its	0.6−5.3	μm	range.		

	The	Micro	Shu?er	Array	(MSA)	has	a	3.’6x3.’4	field	of	view	with	a	2	X	2	
mosaic	of	quadrants.	Each	quadrant	has	365	shu?ers	along	the	dispersion	axis	
and	171	 shu?ers	along	 the	 spa)al	 axis.	 	 The	MSA	 shu?ers	are	0.”2x0.”46	 in	
size,	and	are	each	separated	by	a	grid	moun)ng	structure	that	is	0.”06	wide.	
!	All	Observa+ons	that	use	the	NIRSpec	MSA	must	be	FIXED	ORIENT.	 	 JWST	
fixed-orient	 observa+ons	 translate	 to	 very	 fixed	 observa+on	 scheduling	
windows	because	of	constraints	on	observatory	poin+ng.	

The	 NIRSpec	 target	 acquisi)on	 (TA)	 algorithm	 uses	 sets	 of	 5−20	 reference	
stars	 observed	 through	 the	MSA	 to	 precisely	 posi)on	 and	 align	 the	 science	
targets	within	 their	planned	micro−shu?ers.	The	NIRSpec	TA	process	 (Figure	
1)	observes	the	reference	stars	through	the	MSA	in	one	exposure,	then	offsets	
the	 telescope	 by	 an	 average	 ½	 shu?er	 pitch	 in	 x	 and	 y	 and	 takes	 another	
exposure	to	mi)gate	the	effects	of	the	micro-shu?er	grid.	The	best	slew	and	
orient	correc)on	to	precisely	align	the	science	sources	 in	their	planned	MSA	
shu?er	is	derived	and	executed.			

The Near-Infrared Spectrograph (NIRSpec) is the work-horse 
spectrograph at 0.6-5µm for the James Webb Space Telescope 
(JWST). A showcase observing mode of NIRSpec is the Multi-
Object Spectroscopy (MOS) mode using configurable shutters 
in the Micro-Shutter Assembly (MSA).  Observations for 
science or target acquisition that use the MSA are planned and 
execute at a specific fixed orient, which in most cases will 
require a multi-phase observing process.  In this poster we 
briefly describe the NIRSpec MSA, discuss the NIRSpec 
standard target acquisition process, and highlight constraints 
on planning proposals for NIRSpec MSA-based observations.
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Figure 1: Schematic view of the MSA layout, with target acquisition reference stars 
shown in red, and science targets (blue) shown in their open MSA shutters (green).  
Some science targets are not observed because they lie in the same row as other 
sources (spectral overlap) or because their flux is attenuated by the MSA support 
grid.  The target acquisition process acquires exposures and carefully measures the 
reference stars to correct the pointing to the best science position. 

Figure 3: The JWST observing cycle timeline flow for a science program that 
requests NIRCam pre-imaging in support of the NIRSpec MSA planning process 
for science or TA. 
	

Figure 2 shows the timeline for an example NIRSpec program that needs no pre-
imaging (see below) to plan the the MSA science or TA observations.  After the 
TAC meets and programs are approved, the long range planning team at STScI 
will incorporate accepted programs into a schedule for the cycle, and assign 
fixed orients to NIRSpec programs that use the MSA.  The planning process for 
the NIRSpec spectroscopic science and target acquisition can commence as 
soon as  the execution orient is assigned.  The due date for “program updates” 
for executable science visits will be before the scheduling window for the 
observation execution.  	

NIRSpec	Observing	Process	using	NIRCam	Pre-Imaging	for	Planning	

The	NIRSpec	Observing	Process	
Programs	that	have	Catalogs	and	Planning	Images	

Op)mal	TA	planning	can	be	achieved	using	input	catalog	rela)ve	astrometric	
accuracy	of	 <15mas,	 relaxed	 accuracy	 (up	 to	 50mas)	 can	be	obtained	using	
poorer	 planning	 coordinates.	 	 This	 “relaxed	 accuracy	 TA”	 is	 recommended	
only	for	extended	science	targets	or	science	observa)ons	with	the	IFU.	

Proposal	Informa)on:		
à When	 the	 proposal	 is	 submi?ed,	 the	 NIRSpec	 spectroscopy	 observa)ons	

should	not	have	a	fixed	ORIENT	special	requirement,	but	should	have	an	ON	
HOLD	special	requirement	(with	a	note	–	On	Hold	“for	Orient	Assignment”).		

à For	NIRSpec	IFU	and	fixed	slit	(FS)	programs	that	request	MSA-based	target	
acquisi)on:	 In	 the	 proposal,	 the	 science	 observa)ons	 should	 be	 defined	
using	the	appropriate	planning	template.	 	The	TA	parameters	do	not	need	
to	be	defined	in	their	en)rety	(e.g.	with	reference	stars	selected).	

à For	MOS	Science:			
•  The	 NIRSpec	 MSA	 Planning	 Tool	 (MPT)	 should	 be	 used	 to	 generate	

observa)ons	at	a	few	test	posi)on	angles	to	understand	plan	results.	
•  The	 best	 MSA	 science	 observa)on	 should	 be	 selected	 that	 requests	 the	

appropriate	amount	of	)me	to	execute	the	science.	
•  Target	Acquisi)on	reference	stars	and	related	TA	parameters	do	not	need	 to	

be	defined	at	the	proposal	submission	)me.	

Figure 2:  Timeline for Any JWST NIRSpec MSA programs for Science or TA that use 
Pre-existing  planning images and catalogs.	

Proposal	Informa)on	for	Programs	with	Pre-Imaging:	
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NIRCam	Pre-Image	Planning	

Figure 4:   An example view of a NIRCam pre-
imaging observation footprint, shown as the 
blue squares (NIRCam Long Wave Channel).  
The presented NIRCam observation uses a 3 
point dither pattern with a 2 tile mosaic.  
Overplotted in red is the footprint of the 
NIRSpec MSA quadrants.  
This	 NIRCam	 pre-image	 observa9on	 was	
defined	and	tested	using	the	pre-imaging	tool	
developed	 by	 L.	 Ubeda.	 The	 image	 mosaic	
op9on	 presented	 here	 would	 allow	 for	
NIRSpec	MOS	spectroscopy	planning	with	the	
MSA	at	a	wide	range	of	orients.	
	

“NIRCam Pre-Imaging” is same cycle imaging acquired with the JWST Near 
Infrared Camera to provide images and catalogs to plan NIRSpec MSA-Based 
observations.  Figure 3 shows the timeline for an example NIRSpec program 
that uses the MSA and requests JWST NIRCam pre-imaging for science or TA 
observation planning.   After the TAC meets and programs are approved, the 
long range planning team at STScI will incorporate accepted programs into a 
schedule for the cycle, place NIRCam pre-imaging visits at appropriate target 
visibility windows, and assign fixed orients to NIRSpec programs that use the 
MSA. A goal in the scheduling will be to assign the NIRCam pre-imaging 
observations early in the cycle to ensure time for the processing the images and 
planning and scheduling the spectroscopy.   
After the NIRCam visits execute and the pre-imaging is acquired, the pipeline 
generated mosaics and catalogs will be available in the archive. The planning 
process for the NIRSpec spectroscopic science and target acquisition can 
commence as soon as images and catalogs are ready.  Observing teams will have 
at minimum one month to plan the spectroscopy using the NIRCam imaging.  
Later in the observing cycle, the NIRSpec MSA science or TA visits will be 
scheduled at the prescribed fixed position angle used to plan the observation. 
The fully defined and executable NIRSpec MSA program submission due date 
will be prior to the spectroscopy execution observing window.	

à At the time of proposal submission, all NIRSpec observing programs that 
request pre-imaging must include the NIRCam observations in APT and they 
should be fully defined and executable (with no orient special requirement).

à Place-holder visits for NIRSpec spectroscopy should be included in the 
proposal (created with MPT in MOS mode);  these should request the 
appropriate amount of time to execute the science. 

à The	 NIRSpec	 spectroscopy	 should	 NOT	 have	 a	 specific	 orient	 special	
requirement	 (though	 a	 range	 of	 ~30	 degrees	 is	 allowed).	 Observa9on	
planning	 for	 MOS	 science	 in	 the	 MPT	 will	 use	 an	 aperture	 posi9on	 angle,	
however	this	angle	is	not	used	in	the	long	range	planning	process.	

à The	 NIRCam	 imaging	 and	 NIRSpec	 spectroscopy	 visits	 must	 have	 9ming	
special	 requirements	 added	 to	 link	 the	 observa9ons	 –	 spectroscopy	 must	
have	an	AFTER	BY	9ming	special	requirement	(minimum	9me	is	~56	days).	

à The	 NIRSpec	 spectroscopy	 observa9ons	 should	 have	 an	 ON	 HOLD	 special	
requirement	added	(with	a	note	–	On	Hold	for	Orient	Assignment).		

à Target	Acquisi9on	reference	stars	and	related	TA	parameters	for	the	science	
observa9ons	do	not	need	to	be	defined	at	the	proposal	submission	9me.	


