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What is Spectral Mapping?

* Imag erddh Virtual Slit?

o [ S?

undl

e Fabry-P Etalon?

 Long Slit ontinuous Readout?

o “Step and StareNguitTraditional Slit?



Which flavor is better?

v’ Constrained Pixel Count?

v Space Environment — no “sky” variability?
v Low/no instrument variability?

v Low/no stepping overhead?

V' No source variability over mapping duration?

~ldentical



Spectral Mapping Now
Everywhere

Kreckel+ 2017



SOFIA/FIFI-LS

Orion Nebula SOFIA / FIFI-LS [O1] 145 pm

FIFI-LS Team

Becklin-
Neugebauer
object ~

[O1] 63 pm

Trapezium stafse——__ & §

Orioh Bar

»

[CIl] 157 pm
NASA/Spitzer/Harvard-Smithsonian CfA, Thomas Megeath
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Early NIR Spectral Mapping
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Putting IRS Mapping in
Context

irsstare - 11396.3 hrs (64.1%)

irs = 726.7 hrs ( 4.1%)
irspeakup - 599.3 hrs ( 3.4%)
mips: 13232.4 hrs (31.2%)
mipsphot - 6017.0 hrs (45.5%)
mipsscan - 5936.2 hrs (44.9%)
mips - 751.7 hrs ( 5.7%)
mipssed - 459.8 hrs ( 3.5%)
mipstp - 67.7 hrs ( 0.5%)
irac: 11454.3 hrs (27.0%)
iracmap - 10459.8 hrs (91.3%)
irac - 994.2 hrs ( 8.7%) (Cold Mission)
iracpc - 0.3 hrs ( 0.0%)



Putting IRS Mapping in
Context

\ = Other
Peakup

Mapping

Staring




IRS Spectral Mapping
History

1996: Joined Jim’s group

1997 SCORE deployed at Palomar

2000: Renewed discussions of IRS “Scan Mapping” = “Step &
Stare”

2002: Joined SINGS team at Arizona, developed CUBISM
2003, December: First IRS Spectral Cube

2003, Christmas Day: First “Real” IRS Cube produced: Galaxy
NGC7331

2004: First IRS Cubes published



SIRTF

FREE FLYER PHASE A SYSTEM CONCEPT DESCRIPTION
DOCUMENT NO. PD-1006 MAY 3, 1584

DBJELTS TO S SEEN BY SIRTF

3.00001%
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The guts of
CUBISM
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First Ever Cube

Archive Import

JD Smith <jdsmith@as.arizona.edu>
lo Lee, George, Danny, Helene, Tom, Rob =

Cube Birth: 89:11:41 am, Fri., Dec. 5th, 2003

12/5/03

Announcing the first IRS Step & Slare Specltral Cube ever assembled on

the face of the planet! Pictures available:
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First real cube, and a new
PAH

1kpc
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of ., .

8 10 T 1I2 T 1I4 -
Wavelength (um)
T T T T T T T T T T | T T T
- T T T e Diffuse ISM PAH | |
— — — — Dllluse

80 I : é ~ : —
| — 30 B T %1 _ )
g i : o2 o : 1
82 ., - : E | s { [s ] )
= 20 £ | ] ‘ ]

§ - | ,
¥ | i /] )
= i g

c
g 40 =
— - |
= I ]
5 | '
= 20 i
O 1 1 | [Il\Ie II:II I?Z S(];) | 1 1 1 1 | 1 1 1

10 20 30
Smith+ 2004 Rest Wavelength (um)



A new PAH

100.0 -

PAH?
17.10um, FWHM=1.00um

17um PAH

-
(=]

1.0

100

11um PAH

Smith+ 2004, 2007




H-> cooling in Stefan’s
Quintet

NGC 7319
Q-A

Galdy Intruder -
Galaxy
(J/K NGC|7318a
%

- Cluver+ 2010

——

NGC 7320 . NGC 7317
Foreground

Galaxy




H-> cooling in Stefan’s
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Appleton+ 2017



Cassiopeia A

View: CasA SL1 SL1: casa |4 wcs.fit
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Ad (arcsec)

Compression in Reverse
Shock
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A Symmetric Supernova
Asymmetry?

100

50
e Pure Ne/O lobes 3
along NS kick S 0
direction. <

150 100 50 0 -50 -100 -150



10,000 Earths' Worth of Fresh Dust Found Near Star
Explosion

»

-

Rho+ 2007



DelLaney+ 2010



Interstellar C60 discovered

AQLCT T L
NGC 7023

30

20

/N (MJy/sr/um)

NGC 7023
10

molecular

cloud

Wavelength (um)

Sellgren+ 2010



Blind Surveys

.

Bertincourt+ 2009

flux density (udy)

1500

1000 —

500

28

Blind LL spectral
mapping survey in the
GOOQOD field.

45 sources, z=0.2-2.2

A few very high line-to-
continuum sources
without GOODS

counterparts.



IRS mapping inspirations

NGC455
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V3 (arcmin)

The Future of MIR Spectral
Mapping
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MIRI on JWST

R=600-2400 spectroscopy, emission line, point source
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