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M id-infrared images and spectra of the Orion
Bar were aquired using MIRSI (the Mid-InfraRed
Spectrometer and |mager) at the NASA InfraRed
Telescope Facility (IRTF) in November 2002. The
dataaaquired of the Orion Bar is part of aproject to
observe the emission from Polycyclic Aromatic
Hydrocarbons (PAHS) in Photodi ssoci ation
Regions (PDRs). Our goal isto compare obser-
vational resultsto predictions from state-of-the-art
models of interstell ar infrared emission and
maaomolecular chemistry (Bakeset d. 2001a,b).
The models predict variationsin the spectral
features of PAHS, and can be used in combination
with the observations to constrain the properties of
the environment and compostion in the PDR in the
Orion Bar.
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A 4x5 mosai ¢ (left) taken a 20.9 mm contains the
most prominent features of the Orion Nebula: the
Bar, Trapezium, and the BN/KL region. Each
position in the mosai ¢ represents 40 s on-source
integration time. Offsetsin arcseconds are rel ative to
the BN/KL object. The display inthe mosaicis set to
show the faint diff use emisson near Trapezium and
the Bar. An enlarged section of the mosaic reveals
the detail in the BN/KL region (above) that emerges
in high resolution imaging with MIRSI.

250 200 150 100

RA (arcsec)

Orion Bar at 11.7 microns Grism Spectrum Across Bar
T T T T T T

—140F e

!
3
3
T
L

—150F e

—180F e

-170F 4
~180F 4

—180F E ~190F [ar 1] [s V] [Ne 1]
PAH-8.5

PAH-11.2

L
140 120 100 80 60 8 9 10 11 12 13
arcsec microns

geometry, the spectroscopic observations
trace the rel ative strengths of the PAH
features as afunction of depth into the Bar.
Above, a spectrum of the Bar from 8-13 nm
exhibits emisson from both ionized gas and
PAHSs. The sharp transition between emission
from [Ar 1ll] at 8.99 nm and PAHs & 8.6 and
11.2 mm demonstrates that PAH emisson
peaks near the edge of the HIl region. The
emission from [Ar Il ], [SIV] 10.52 nm, and
[Nell] 12.81 nm will help constrain UV field

H igh resolution images were a@uired of
the Orion Bar at 8.7, 10.2, 11.2, 11.7, and 20.9
mm. Inthe 11.7 mm image (above), the Bar is
abright, clumpy, elongated structure. The
11.7 nm image has an on-source integration
time of 20 s. and represents one full MIRS
field of view (85'x64"). The verticd linein
the image represents the dit size ad pasition
used to take the spectrum of the Bar.

With aur two dimensiond array, we
obtain spatia information along ore
dimension of the array and spectra
information aong the other dimension.
Because of the Bar’ s favorable edge-on

mm PAH features will be directly compared
with the models of Bakeset a. 2001a,b.

strength, and the intensities of the 8.6 and 11.7
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Both the UV field flux (G,)and the electron density will vary with depth (asa
function o A)) into the PDR. The emergent IR emission spectrum from the
PAHs will depend on their charge, size, molecular structure, degree of
hydrogenation, and erosion, which are determined by their UV powered
photochemica evolution within the PDR (Bakes et d. 2001a,b). The figure
below illustrates how the ratio of G,/n, affects the PAH charge, which hasa

; major effect on the resulting
P PAH emission profile (Bakes et
d. 2001a). The surface of aPDR
corresponds to relatively high
" G,/n,, which decreases with
depth into the PDR.

R Comparisons of our observations
WA with the models wil | dlow usto
determine important physical
parameters for the Bar, such as
their UV flux, gas and electron
density, and gas temperature for
regions at successive depths into
(i the Bar.
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MIRSI is available for coll aborative
observations at the IRTF. Interested parties

M I I q : ;I must contact MIRSI P.I. Dr. L. Deutsch
( ) regarding the

submission of collaborative proposas.

MIRSI is the Mid-InfraRed Spedrometer and Imager which
utili zes a Raytheorn/ SBRC 32x240 Si:As high badkground
IBC array. Off-axis refledtive opticsinthe carera liquid-
helium cryostat yield achromatic diffradion-limited
imaging with a pixel scde on IRTF of 0.27 arcsec and a
field of view of 85x64 arcsec. MIRSI offers complete
spedral coverage over the 8-14 nmand 17-26 nm
atmospheric windows for both imaging (discrete filters and
circular variable filter) and spedroscopy (10and 20mm
grisms with resolutions of 100and 200. A SUN PC witha
PCI bus interface ommunicates over afiber optic link with
the Digital Signal Processor-based timing board which
recdves, processes, and responds to commands from the
host computer. The host computer initi ates telescope nod
and off set commands over the network while the DSP
acguires data and controls the telescope choppng
seoondary. All data files are stored in FITS format. For a
more cmplete description of the camera see Deutsch et al.
2002 SPIE, Astronomicad Telescopes and Instrumentation,
484113

MIRSI onthe IRTF. MIRSI was desigred to look upwvard
when attached to the IRTF's Cassegrain focus in order to
eliminate intermediate, warm optics from the optica path.

Observai ons of the Planetary
NebulaNGC 7027 demonstrate
MIRSI’ s cgpabiliti esin imaging
and spectroscopic modes. At a
resolution of 200, the composite
spectrum of NGC 7027 (right)
exhibitslines of ionized gas and
emission from PAHs at 8.6 and
11.2 mm. At the battom, the
spectrum of one of the PN lobes
used to devel op the composite
spectrum is presented and shows
that the lobe is resolved spatialy
dong MIRSI’sdlit. An 11.7 nm
fase color image of the PN is
presented at the upper left of the
spectrum and shows the bright
lobes. The spectrum and the 11.7
nmimage ntain continuum as
well as PAH emission.
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