Observing with JWST and NIRSpec
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1) the big picture: mission operations
2) NIRSpec target acquisition
3) planning MOS observations
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Proposals and Observation Planning ‘,e *\\&‘ii‘-esa
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The full picture....
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Observatory Issues

Autonomous Operations
-~ requires sophisticated on-board software
Orbital constraints, target visibility
- requires long-range planning
Roll constraints
Slew speed and accuracy
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Observatory Issues (2/3) Z &vesa

Autonomous Operations

Orbital constraints, target visibility
Roll constraints

Slew speed and accuracy

Data volume and downlink
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Observatory Issues (3/3)

Autonomous Operations

Orbital constraints, target visibility
Roll constraints

Slew speed and accuracy

Data volume and downlink
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Event-driven Operations 3¢ &k eSa

wait for each command to execute successfully before issuing next command
if confirmation is not received, react in optimal way

efficient, because failed activities can be skipped

inefficient, because it implies strictly sequential operations - large overheads
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Target Acquisition and Slew Accuracy ’g ‘\\&\ eSa
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Slit Throughput
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Acceptance Zone (a.k.a “Sweet Spot”) : & && eSsa
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shutters that do not open
(“failed closed”):

- cannot be used, but do not
cause further harm

- electrical shorts cause entire
columns/rows to fail in closed state
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MSA Performance: Open Shutters 4 ¥ c

eSa

shutters that do not close
(“failed open”):

- are critical because they




An Example: the HUDF
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The MSA Planning Tool

™00

Astronomer's Proposal Tools Version 17.0.3 - Phase Il Proposal 15001 (Unsaved)

-

Form Editor

Spreadsheet Editor

Orbit Planner

% e B v X

Visit Planner BOT MSA  PDF Preview Submission Errors and Warnings

View in Aladin Run All Tools  Stop

l ~ New HST Proposal |@ Phase II->II New Visitl New Exposurelﬁ New Sequencel..-,““l New Pattern |§ New Parallell

P PO VDL LD ddd 4 T

f1.979 033238.8705-2749¢
fi1.,980 033244.0021-27462
1,981 033235.0500-27482
fi,982 033233.4900-2746%
fi1,983 033240.0140-27481
fi.,984 033237.5723-27492
fi.,985 033240.7840-2746€
f!.986 033235.6406-2746%
fi1,987 033236.6165-2747%
f!,988 033240.2960-2747%
f!1,989 033233.1549-27482
f1.990 033239.5389-27482
1,991 033236.8280-2745%
1,992 033239.0042-2748%
f1.,993 033237.8113-2747%
f1.,994 033242.8375-27472
f1,995 033248.3362-2747%
1,996 033244.6484-27487
f1.,997 033239.6735-2748%
f1.,998 033242.5995-27484
f1.,999 033240.6686-2748%

(i # Patterns
v (g Visits O
v B visit01 A
> 3 1.1(01.001) -

What's New?l@ Roadma;l\?J.

MSA Planning Tool

MSA Exposure Summary:
Status Visit# & | Exp.# Config Exp. Label In Shutter In Aperture  Outside Apertures Unknown Total
completed 01 1 NIRSPEC/MSA 1.1 (01.001) 448 303 TS 0 999
Shutter Open Percentages: (X) 70.0 (Y) 89.0
[ Analyze Sources| ( Print... ) ( Save ToFile... ) | Show Details... |

Exposure & Number Label Config Target Mode Spectral Ele... Polarizer Crossed Filter Aperture  Wavelength
1.1 (01.0... 1 1.1 NIRSPEC/... 1 CENTER... ACCUM MSA-FILT... MSA
T Y V< »]

m

Show: Exposure

_*, 998 errors & warnings (Click for Details /




The MSA Planning Tool
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The MSA Planning Tool
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The MSA Planning Tool
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The MSA Planning Tool

MSA Source Details: NIRSPEC/MSA - Exp 1

MSA Source Details

~Exposure Parameters
~Status Filter Visit #: 01
. Exposure #: 1
Objects Exposure Name: Exp 1
Y @ Inside Shutter 12 Instrument: NIRSPEC
Y ™ Inside Aperture . I'i;tecm": M:A —
i pectral Element: MSA-FIL

* 8 Outside Apertures 4 Aperture: MSA

% ™ Unknown 0 Exposure Time: 100.0
Zoom Shutter Pattern Status & OBJECT ID Aperture Shutter X Shutter Y RA Dec Offset X OffsetY
8 Default* In Shutter 033240.0080-27481... 4 362 (1%) 121 (82%) 03 32 40.0... -27 48 15.12 -16.721 76.733
E Detached Backgro... * In Shutter 033239.6720-27485... 4 248 (61%) 167 (20%) 03 32 39.6... -27 48 50.76 -45.122 98.721
E Detached Backgro... * In Shutter 033244.6160-27463... 3 354 (53%) 61 (41%) 03 32 44.6... -27 46 32.16 99.386 47.426
E Default* In Shutter 033239.6480-27479... 3 61 (55%) 18 (51%) 03 32 39.6... -27 47 9.24 26.592 26.864
4 Extended Source ¥ In Shutter 033235.0880-27461... 2  42(36%) 100 (23%) 03 32 35.0... -27 46 15.60 21.896 -53.867
4 Detached Backgro... ¢ In Shutter 033242.3840-27477... 3 168 (10%) 69 (75%) 03 32 42.3... -27 47 7.80 53.230 51.578
E Detached Backgro... * In Shutter 033240.9200-27482... 4 372 (54%) 152 (47%) 03 32 40.9... -27 48 23.76 -14.306 91.404
E Custom... * In Shutter 033244.1840-27472... 3 174 (31%) 136 (16%) 03 32 44.1... -27 47 29.40 54.774 83.745
E Custom... * In Shutter 033239.0960-27461... 2 232(13%) 158 (22%) 03 32 39.0... -27 46 1.92 69.127 -25.828
E Detached Backgro... * In Shutter 033237.2000-27468... 2 143 (0%) 130(13%) 03 32 37.2... -27 46 8.04 47.033 -39.341
4 Custom... ¥ In Shutter 033239.8880-27471... 3 53(67% 31 (66%) 03 32 39.8.. -27 47 15.00 24.758 33.185
W Detached Backgro... ¥ In Shutter 033235.7840-27462... 2 34(35%) 131(47%) 03 32 35.7... -27 46 27.48 19.997 -38.939
D Default* Not In Shutter 033235.9760-27485... 4 109 (88%) 95 (99%) 03 32 35.9... -27 48 50.40 -79.468 63.722
D Default* Not In Shutter 033242.2640-27462... 3 285 (80%) 5(9%) 03 3242.2... -27 46 25.32 82.211 20.478
D Default * Not In Shutter 033234.8240-27483... 4 108 (24%) 51(89%) 03 32 34.8... -27 48 35.64 -79.796 42.477
D Default* Qutside Apertures REF 03 32 38.5... -27 47 30.00 1.132 30.717
D Default* Outside Apertures 033237.5600-27464... 03 32 37.5... -27 46 46.56 23.111 -8.774
O Default Wy Outside Apertures  033235.7840-27473... 03 32 35.7... -27 47 34.80 -27.701 8.568
O Detached Backgro... * Outside Apertures 033234.8480-27464... 03 32 34.8... -27 46 40.44 2.049 -38.594

(Print...) (Save To File...) ( Done )
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Removing the Sky Background ,s:&« ‘\\&\gesa
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(extract, then subtract BG)
(subtract BG, then extract)

Local Background

Shutter with Target




Dithering Schemes

corrects bad detector pixels

improves sampling (spatial and spectral)
allows background subtraction

covers the detector gap

e.g. for the fixed slits:

X—>
No Secondary

Spectral Secondary Spatial Secondary Combined Secondary




What about IFU and Fixed Slits? sefcesa

- Conceptually much simpler
- still requires target acquisition, but may rely on
“peak up” method if target is bright enough
- for bright targets in FS, use subarray mode Mouniing Frame Active MSA Area

\




IFU Dithers and Mosaics
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Summary %;« \\\&\L\__ﬁesa

goal for JWST operations is to minimize the amount of time “wasted”
this means minimizing overheads and risk of “failed” observations

there are many non-scientific constraints on JWST activity flow




