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1. Introduction

This document describes the final delivery of the spectimgsection of the “Cores to Disks” or
c2d Legacy team. The organization of this document is asviali

e A brief summary of the program and the delivery (this introtilon)

e A description of the processing of IRS pointed observat(@ection 2)

¢ A description of the delivered products for IRS pointed aliaBons (Section 3)
e A description of the processing of IRS maps (Section 4.1)

e A description of the delivered products for the IRS maps (Bact.2)

e A description of the processing of MIPS SED data (Sectiof 5.1

e A description of the delivered products for MIPS SED (Setto2)

e A summary (Section 6)

e Appendices

The observational strategy is described in detail in Evdra.e(2003). The 75 hour c2d IRS
program consisted primarily of IRS observations of poinirses, with only a small portion ded-
icated to IRS spectral maps of the south-eastern Serpereculat core and the Barnard 1 (B1)
outflow and followup mini-maps of extended gas-phase anglcgolic aromatic hydrocarbon
(PAH) emission around point source targets. High-S/N speegere obtained within the 5-38
um range (high resolution [R600] over the 10-37:m range) for 226 sources at all phases of
star and planet formation up to ages~ad Myr. Additionally, the MIPS SED mode at 50-100
pmwas used in the second year of the program to charactegderger wavelength silicate and
ice features of a small subsample of disks. Previous spamipic studies, e.g., with ISO, had
the sensitivity to probe only high- or intermediate-massngstellar objectsSpitzer permits the
first comprehensive mid-infrared spectroscopic surveyotdrstype young stars.

The c2d IRS program was divided into two sets with roughlyadtjme, the first-look (PID #172)
consisting of observations of known embedded, pre-maipuksece stars, and background stars
and the second-look (PID #179) consisting of IRS follow-pparoscopy of sources discovered
in the IRAC and MIPS mapping surveys. The source list for tts-fook program was restricted
primarily to low-mass young stars, defined as having madses 2 M., with ages younger
than~5 Myr, for minimal overlap with existing infrared spectragry. Within these criteria,
the selection contains a broad representative sample ofgystars with ages down to 0.01 Myr



and masses down to the hydrogen-burning limit or even Iépsssible. The second-look IRS
campaign was more focused on observations of new or integetsfpes of sources found in the
c2d IRAC and MIPS maps, including IRS staring observatidisamples of very low-mass stars
and brown dwarfs, weak-line T Tauri Stars, edge-on disk, kesv luminosity objects (VeLLOs),
and cold disks, as well as IRS mapping observations of ertkodtflows and followup mini-
maps of extended gas-phase and PAH emission and 4 MIPS SEvatisns of interesting
targets from the first-look campaign.

Almost all first-look targets were observed using the IR&stamode in each of its four modules:
short-low with two sub-slits (SL2:R = A/d\ ~ 60 — 120, Agr2 = 5.2 — 8.7um and SL1:
R ~ 60 — 120, Agr; = 7.4 — 14.5 um), long-low with two sub-slits (LL2:R ~ 60 — 120,
Az = 14.0 — 21.3pum and LL1: R ~ 60 — 120, A\ = 19.5 — 38.0 um), short-high (SH:
R =~ 600, A\sg = 9.9-19.6um), and long-high (LHR ~ 600, Ay = 18.7-37.2um). The longest
wavelength ends of SL1 and LL1 suffer from light leaks frongher orders and are therefore
removed from the delivered spectra. For those sources thatat of various GTO programs
involving the low-resolution modules, only the high-ragan 10-37;m (SH,LH) spectra were
acquired as part of the c2d IRS effort. In contrast to the daleel GTO observations of large
numbers of young stars, typically with the low-resolutid®S modules, the c2d IRS program
focuses on long integration times in the high resolution otes, ensuring high dynamic range
even on weak sources. For all first-look observations, ttegnation times for the short-high and
long-high modules were fixed such that theoretical S/Ns tdadt 100 and 50 were obtained for
sources brighter and fainter than 500 mJy, respectivelye Jppectra taken using the short-low
modules always reach theoretical S/Ns of greater than 1€r&l-look IRS staring targets were
observed in various modules depending on the source typ#wandrhe S/N limits of first-look
were achieved where possible, but since second-look dedsi$ primarily very weak sources,
this was not always the case. See Table 2 for a list of theldetheach of the observed IRS
AORs. A number of sources have been observed twice. Thesethavaddition AOR1 and
_AORZ2 added to the name in the delivered products and in thereealentification tables.

As part of the second-look program, followup mini-maps dfeexied gas-phase and PAH emis-
sion around point source targets were taken using the IR$Imgpnode. In addition, IRS
spectral maps of the south-eastern Serpens molecular ndréha B1 outflow were obtained.
All mapping observations are listed at the end of Table 2 abdled with AOTmode “irsmap”.
The Serpens molecular core was imaged over more than 7 a@t¢minlo sensitivity of 2 mJy
using the low-resolution IRS spectral mapping mode. Thi® @mntains several deeply em-
bedded sources and possesses a complex physical strudfu@rfiows on a scale of 3860’
(~0.05-0.1 pc) from the driving sources. Section 4 gives tetai the observing strategy, the
IRS mapping reduction and the IRS mapping products providdas delivery.



As a means of quickly assessing the nature of the observedesoan automated feature identi-
fication of the most prominent spectral features is perfarime all IRS staring observations and
all extracted spectra of individual map pointings. The lessare listed in the product logfiles

and, for all IRS staring observations and source map pastilisted in Tables 7 and 8.

The MIPS SED observations taken as part of the second-loudgrgm were all “FixedSingle”
observations, meaning that they were non-mapping, ncsteried AORs. The exposure time for
all observations was 10 s, repeated as necessary to get SIN-60 based on IRAS 66m and
MIPS 70 um fluxes and the 2004 sensitivity estimates for MIPS SED mddshle 5 lists the
details of each of the observed MIPS SED AORs.

Table 1 gives an overview of the campaigns in which c2d IRi@aim observations have been
executed. Table 2 and 5 give all relevant observationalildetthe IRS and MIPS SED ob-
servation included in this delivery. All delivery produdarfobservations from campaigns up to
IRS-29 were derived using data from SSC pipeline S13.2t0afer campaigns S14.0.0 pipeline
data was used.

Table 1: Summary of c2d observations

Campaign Obs. dates #aors
IRS-01 14 Dec 2003 — 17 Dec 2004 1
IRS-02 04 Jan 2004 — 09 Jan 2004 1

IRS-03 04 Feb 2004 — 08 Feb 2004 2
IRS-05 22 Mar 2004 — 28 Mar 2004 11
IRS-10 13 Jul 2004 — 18 Jul 2004 3
IRS-11 07 Aug 2004 — 11 Aug 2004 3
IRS-12 27 Aug 2004 — 02 Sep 2004 36
IRS-13 26 Sep 2004 — 04 Oct 2004 6
IRS-14 20 Oct 2004 — 26 Oct 2004 3
IRS-15 11 Nov2004—17 Nov2004 1
IRS-18 04 Feb 2005 — 18 Feb 2005 12
MIPS-19 25 Feb 2005 — 10 Mar 2005 4
IRS-19 11 Mar 2005 —23 Mar 2005 12
IRS-20 14 Apr 2005 — 24 Apr2005 10
IRS-23.2 08 Aug 2005 — 17 Aug 2005 6
IRS-24 06 Sep 2005 — 14 Sep 2005 56
IRS-29 04 Mar 2006 — 22 Mar 2006 10
IRS-30 16 Apr 2006 — 26 Apr 2006 7
TOTAL 184
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2. Reduction of IRS pointed observations

The Spitzer archive products include Basic Calibrated Data (BCOhcd.fits) files, which are
two dimensional spectra that have been processed throedS8 pipeline, including saturation
flagging, dark-current subtraction, linearity correcti@osmic ray correction, ramp integration,
droop correction, stray light removal or crosstalk conaat and flat-field correction. The IRS
reduction starts from the intermediate RSC productss¢:fits), which have had the stray light
removed (for SL) or cross-talk corrected (for SH,LH) but retfiield applied. LL has no known
stray light issues and therefore no corrections are mad@utmeduction, 1-D spectra are ex-
tracted from the long-slit (SL,LL) and echelle (SH,LH) inemgusing two extraction methods (see
Section 2.2). The first is a full aperture extraction (Set@2.1) from images in which known
bad/hot pixels have been corrected (see Section 2.1). Tdomndas an optimal PSF extraction
(Section 2.2.2) based on fitting an analytical cross dispeoint spread function plus extended
emission (assumed to be uniform over the adopted extraaperture) to all non bad/hot image
pixels (see Section 2.1). The optimal PSF extraction usasalytical fit to the good pixels only,
and therefore bad/hot pixel correction is not required. THe spectra for both extraction meth-
ods are flux calibrated using a spectral response functiBir)8erived from a suite of calibrator
stars using Cohen templates and MARCS models provided b§pikeer Science Center (Decin
et al. 2004). After extraction, the 1-D spectra are cordébe instrumental fringe residuals (see
Section 2.5) and, finally, an empirical order matching isleggp(see Section 2.6). For all ex-
tracted spectra, a log file, overview plot and an IPAC spétdtde are generated. In the log file
a list of the strongest spectral features is given (see @e8stb).

The c2d pipeline incorporates routines fr@siA,* IRSFRINGE? SMART® (Higdon et al. 2004),
andIRSCLEAN_MASK.* The pipeline also uses advanced reduction tools and cadibnutines
developed by the c2d and FEHE&gacy teams for full aperture extraction, optimal PSFantion,
automated product generation, and pointing correctionévelopment).

losiais a joint development of the ISO—SWS consortium. Contittguinstitutes are SRON, MPE, KUL and
the ESA Astrophysics Divisiorhttp://sws.ster.kuleuven.ac.be/osia/

2|RSFRINGE is developed for theSpitzer science community by the “Cores to Disks” c2d legacy
team. IRSFRINGE has been integrated intSMART but is also available as a stand-alone package from
http://ssc.spitzer.caltech.edu/postbcd/irsfringe.html

Shttp://ssc.spitzer.caltech.edu/postbcd/smart.html

4TheIRSCLEAN_MASK software was developed by the IRS Instrument Support Te&@8&tin conjunction with
the Cornell IRS Science Center. It can be retrieved from
http://ssc.spitzer.caltech.edu/archanaly/contributed/irsclean/

5Seehttp://ssc.spitzer.caltech.edu/legacy/fepshistory.html for the FEPS Data Explanatory Supplement.



Fig. 2.— Two-dimensional BCDs of two dither positions in the LH moelulTriangles and squares denote bad
pixels, most of which are defined in the SSC bad pixeifisk and bnask’) files.

2.1. Bad/Hot Pixels

The pmask. fits’and ‘brmask. fit s’ files provided by the SSC contain masks for perma-
nently bad IRS array pixels (‘hot’ pixels), pixels affectey cosmic rays or full saturation, and a
number of pixels with long-term transients as a result oastiares or cosmic ray hits. The SSC
pipeline interpolates over ‘NaNs’ in the images and igngigels flagged as fatal in the raw SSC
pipeline. See the IRS Data Handb8dér full details on the SSC IRS pipeline and extraction. In
our reduction, an attempt is made to identify additional piels in the optimal PSF extraction,
and to correct all known bad pixels for the full aperture agtion.

The LH array is particularly affected by bad or hot pixelsg&egure 2). Although onlyS 7% of
the pixels in LH are affected, collapsing the spectra altvegspatial dimension of the slit during
the extraction process results4##20% of the final spectral data points being affected. In tgali
this number may be much larger, as the SSC mask files do ndtfidafi transient, or ‘hot’
pixels, particularly at wavelengths 30 um. Correction of the identified bad-pixels significantly
improves the extracted spectra (Figure 3), but artifaatsaia. In the SL, SH and LL modules
the problem is much less severe but still requires attergartifacts resulting from bad pixels
can still be present.

Shttp://ssc.spitzer.caltech.edu/irs/dh/
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Fig. 3.— A demonstration of c2d bad pixel correction on part of the 883 long high spectrum (color coded
by order) of IRAS-08242-5050 (HH46). The upper panel shdvesresult of the standard extraction without full
bad-pixel correction. The lower panel shows the result efd®d full aperture extraction which includes a correction
for hot and bad pixels. Not correcting for bad pixels cleamnigreases the risk of false feature identification, but also
leads to the effective loss of a significant part of the spésamples.

It is particularly important to identify as many bad pixeks possible which fall within the ex-
traction window before the 2-D data are processed into 1d2tsa. These include the hot pixels
identified by thepmask. fi t s files and bad pixels identified by the BCD pipeline that are in-
cluded in thebrmask. fits files. The latter includes pixels affected in the data adtjors
and pixels for which the calibration or reduction in the BCIpgline failed. Aside from the
known bad/hot pixels, additional affected pixels are idextt using theRSCLEAN_MASK pro-
gram provided by th&pitzer Science CenterFor a more detailed description of the SSC pipeline
processing, see the IRS Data Handbook.

After identifying as many bad pixels as possible, the c2@lone interpolates over the bad pixels
for the full aperture extraction and ignores the bad pixetslie optimal PSF extraction. Specifi-
cally, the bad pixel correction is done by interpolating oW bad pixels in the cross-dispersion
direction for all apertures as defined by thaevesanp calibration file in the former case. The
optimal PSF extraction profile is used as the interpolatiorction (see Section 2.2.2). Signifi-
cant improvement in data quality for both the SH and LH moslidehus achieved. (See Figure
3 for the result of the c2d bad pixel correction on part of a [géctrum).

http://ssc.spitzer.caltech.edu/archanaly/contributed/irsclean/
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2.2. Spectral Extraction

Once the bad/hot pixels have been corrected, the spectextaseted using a full aperture or
optimal PSF extraction. Prior to extraction, the c2d pipelaverages the RSC images of each
dither position. For the full aperture extraction, 1-D sjpa@are extracted for each dither position,
which are combined after correction for the spectral respoiunction. For the optimal PSF
extraction, both dither positions are combined and onelsifigD spectrum is extracted. This
gives the best overall noise reduction and spectral stglals is required for automated pipeline
processing. Averaging before extraction also has the atideéfit that missing pixels in one
single image will be corrected for by good data in the othgrosures.

2.2.1. full aperture extraction

The first method of extraction employed in the c2d pipelingdfmth the low resolution and high
resolution modules is similar to that employed in the SSGloye. The main difference is that
the c2d pipeline performs a fixed-width aperture extractrom RSC products and then corrects
for a spectral response function (SRF), while the SSC pipgberforms a varying aperture ex-
traction from flat-field corrected BCD products. For the l@golution modules, the c2d pipeline
implements an extraction aperture with a fixed width in gx@er the whole order. The source
position in the slit is determined and the extraction aperisi centered on the source. The width
is sufficiently wide that 99% of the flux of a point-source $allithin the window. For the high
resolution modules, the full slit width is used in the extra.

The spectra are extracted separately for each dither posamd later averaged into one single
spectrum, with weights inversely dependent on the error.

For low resolution staring observations, the dither possiare used for the sky correction. For
the high resolution modules, a sky estimate for the full aperextraction is derived using the
optimal PSF extraction method.

2.2.2. optimal PSF extraction

Optimal extraction is performed on the combined RSC dat &firrecting for the cross disper-

sion offsets of the separate dither position images. Therobd signal is assumed to be that
of a point-source or slightly resolved source plus a unifaero level (over the IRS extraction

aperture). The zero level will in most cases represent thal lextended emission close to the
source, but it may also contain residuals of e.g., the rawlpip dark current subtraction (see
also Section 3.3).
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Fig. 4.—Parameters defining the IRS SH and LH cross dispersion diteunresolved sources. The variation
with wavelength within each order is, for high signal to rotalibrators, consistently reproduced from observation t
observation and assumed to be real. These most likely fesaoitmechanical and optical defects in the instrument.

Sky corrected high signal-to-noise calibrator data arelusalefine the IRS point spread func-
tion (PSF) in the cross dispersion direction. From thesed#tailed profile characteristics, the
width of the profile, the offsets with respect to the pre-bdafinition of the order-traces, and the
amplitude of the harmonic distortions are retrieved.

The IRS cross dispersion profile is described by the analyficction.S;

S(z, ) = sinc*(a(A) x (x —c(N\)) + ag(N) x HI(N) +ag(\)? x H2(N).

The sinc widths relates to the#WHM by o = ¢/(2 « FW H M), c is the location of the profile
center, more specifically the offset of the observed profili wespect to the pre-orbit defined
order-trace {1 and H?2 are the first and second even harmonics,@apthe harmonic amplitude.
Theo, ¢, anday wavelength dependence is shown in Figure 4. For the extesihéstsion, the
flat field cross-dispersion profile is used which has beervdéiby theSpitzer Science Center.

When applied to an individual observation, the cross dsparoffset of the trace and a scale
factor for the width (for slightly extended sources) areedtined from the collapsed order data
(see Figure 5). Subsequently the 1-D spectra are extraotedllfapertures defined in the IRS
WAVESAMP files. The PSF profile is fit to the aperture data keeping akupaters, except the

profile amplitude and the zero level, fixed. After the exti@ttthe 1-D spectrum is flux calibrated

using the SRF described in Section 2.3.
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Fig. 5.—Example of the cross dispersion profile. The left plot shovis @ the collapsed and cross-dispersion

position corrected data (black pluses) from both ditheitoss of SH order 11 for GW Lup (see also Figure 8). The

blue lines denote the source profile plus extended emisgi@ei() for each dither position. The variations between
the two dither positions reflect the flat-field profile of theaével at the uncorrected slit position. The right plot

shows a comparison of the IRS profile for a given widéf) &nd harmonic amplitude compared to an undistorted
sinc, a Gaussian, and a Lorentzian profile with the same FWN®de the significant variation in the strength and

shape of the profile wings. The correct characterizatiorotii the width and the wings of the profile is essential for
extracting the proper source and sky spectra.

The advantages of PSF fitting are that it is less sensitivadodata samples and unidentified bad
pixels, that it gives an estimate of the data zero level anld&al sky contribution, and that it
provides information on the extended nature of spectrduifea (see e.g. Geers et al. 2006).

The PSF fitting is sensitive to undersampling which can taaypoorly defined continua. The

short wavelength ends of the SH and LH modules suffer frosiftirisome sources, but orders 2
and 3 of the SL and LL modules are most affected by undersampliherefore, we have chosen
to include optimal extraction data only for the high resmotmodules and for order 1 of the

SL and LL modules. For the SL and LL order 2 and 3 data also nblesky estimate can be

obtained and these columns in the delivered IPAC tablesaconéros for these orders.

2.3. Spectral Response Function (SRF)

Both the full aperture extraction and the optimal PSF eximacre calibrated from standard stars
observed within the regul&pitzer Calibration program (see Table 3). A set of Cohen templates
and MARCS code model atmospheres (Decin et al. 2004) prdvigdéheSpitzer Science Centér

are used to derive the spectral response functions. Thedeuwlution full aperture calibration

8http://ssc.spitzer.caltech.edu/irs/calib/templ/
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Fig. 6.— Spectral Response Function (SRF) for SH and LH for the optR84& extraction in units of S/Jy where
S is the signal unit of the RSC echelle images. The ordersdoe coded, same for SH and LH. The SRF functions
for the full aperture extraction show a similar profile andyochange in detail and absolute level.

uses additional calibration refinements derived from a damfstars observed within the FEPS
legacy program. The low resolution full aperture calibwatis discussed in detail in the FEPS
Data Explanatory Supplemérdnd will therefore not be discussed in detail in this docutnen

Only standard stars observed with high accuracy pointing@panied by dedicated sky obser-
vations are used to derive the spectral response functadrle B gives a list of all AORs included
in the derivation. The same procedures used for the scietigegon are used for the calibration,
but the last stage of flux calibration is omitted. Despitehitgh accuracy pointing, small point-
ing errors will be present. To limit the impact of these on fimal calibration, the observations
are sorted by signal strength and the observations from trekest quarter (assumed to be the
sources with the most extreme pointing error) are excluded.

For the optimal PSF extraction, the derivation of the SRFthed®SF parameters are intimately
coupled. The derivation is done in steps. In the first iteratthe PSF function is characterized
and then, in the second iteration, this PSF function is usdtle extraction of the 1-D spectra
used to derive the SRFs.

Figure 6 shows the derived SRFs and errors for SH and LH meduléde SRF errors depict

%Available from the SSC FEPS legacy paup://ssc.spitzer.caltech.edu/legacy/fepshistory.html
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the point-to-point uncertainty. Table 4 lists the averalgeadute flux calibration uncertainty per
order and module for high precision pointing observatiofbe PSF definition is discussed in
more detail in Section 2.2.2.

2.4, Error propagation

An error is assigned to each spectral data point during etira This error is propagated in
each step of the pipeline and includes the relative spe@splonse uncertainty (Figure 6), the
absolute flux calibration uncertainty for high precisionmmg (Table 4), and, for the full aper-
ture extraction, the deviation between the dither posstidrhe SSC S13 and S14 products do not
contain fully propagated and usable errors and are notdeciu Full error propagation for the
SSC pipeline is foreseen for S15. However, that is beyontifétane of the c2d legacy program.

The c2d extraction error is estimated from the residualb@fpirofile fit to the observed (source+sky)
signal. The profile fitting is performed using te@RFIT routine provided by th@siaA package,
which uses a non-linear least squares fit. The error is esohfeom the fit residuals,

\/ZZ ) szgnal — fit(i))?
es1gnal

X (n—1) ’

whereegg,a1(A) is the estimated extraction error for a given wavelengthyignal(i) is the ob-
served source+sky signal forrsc image pixel, fit(i) is the fitted PSF profile plus extended
emission, andh the number of good pixels in the aperture for the given wavgle\ as defined
in the SSCnhavesanp calibration file.

After the extraction, the absolute flux calibration and tiiFSare applied to the signal and sky
estimate. Then the SRF error and the absolute flux calibratrecertainty are added to the ex-
traction error,

B ) signalQ()\) * (62 F(A) + 6%0\))

The absolute flux uncertainty is valid for observations oted with high precision pointing. For
observations obtained with lower accuracy peakup or no ygeathe absolute flux uncertainty
will be larger, see Figure 12 and Section 3.4.

For the full aperture extraction both dither position areraged using a weighted mean with
1/¢3..(\) as weights. At each wavelength the absolute difference effltix in both dither
positions is included in the final error.

12
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Fig. 7.—Defringing IRS spectra in practice. The left figure showsdhiginal spectrum (black), with continuum
(red). The final defringed spectrum is shown offset in greenthe lower panel, the continuum subtracted data
(yellow) and the computed fringe spectrum (blue) are ptbtte the right figure, the derived fringe amplitude (blue)
and the effective decrease in chi-squared (red) are pléttetthe selected range of optical thickness. In the lower
panel, the selected fringe components are shown (green).

2.5. Defringing

After extraction and flux calibration, the high resolutiddH and LH) and the LL order 1 spec-
tra are defringed using theRSFRINGE package developed by the c2d team. TRBSFRINGE
documentation and software can be downloaded fronBtiizer Post-BCD websité? Also see
Lahuis & Boogert (2003) for an introduction to IRS defringin

Fringes originate on plane-parallel surfaces in the lighthpof the instrument. These surfaces
act as Fabry-Pérot etalons, each of which can add uniqugeficomponents to the source signal.
The major components in SH and LH originate from the detesbstrates. The LL1 fringes are
believed to be the result of a filter de-lamination discodgygor to launch. The SL data and LL2
data do not contain any identified fringe residuals.

The fringes observed in the final spectra are residuals obbserved fringes after flux cali-
bration. The observed fringe spectrum is modified duringocalion due to wavelength shifts
resulting from pointing offsets or a complex source morpiggl within the slit. No application
of a response function (be it the SRFs used in the c2d extrectr the flat field in the SSC BCD

Onttp://ssc.spitzer.caltech.edu/postbed/irsfringe.html
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extraction) will therefore fully correct for these effe@ad small residual fringes will be present
in most spectra. The amplitudes of the fringe residuals eandbto~5% and depend on source
morphology, pointing, order, and wavelength.

IRSFRINGEUSeS a fringe model based on robust sine-wave fitting to rerfioge-residuals from
the spectra. Figure 7 gives an illustration on how the dging works (see also Lahuis & Boogert
2003). To avoid overfitting, a conservative signal-to-easitoff is used in the defringing. This
means that residual fringing can still be present in thevdedid data and for specific science
applications manual defringing may be required on all ot pathe spectra.

The c2d IPAC data tables can be read iIR6FRINGE using thelPAC2IRS routine in the current
versions ofiRSFRINGEOr SMART

AAR = IPAC2IRS(’ MY _PET_SOURCETBL).
This command creates an IDL data structure with tags withassamd contents that are identical
to the columns of the IPAC table, plus an additional (empyg)dalledFLUX. IRSFRINGEOperates
on the data in theLux tag. Before defringing, one has to copy the appropriate idédehis tag,
e.g.,

AAR.DATA.FLUX = AAR.DATA.FULLAP.
Then the data in theLux tag can be defringed, and the newux data copied back into the
proper column in the IPAC table as follows,

AAR = IRSFRINGHAAR,NFRINGES=2)

AAR.DATA.FULLAP = AAR.DATA.FLUX

IRS2IPAC,AAR,"MY _PET_SOURCE DEFR.TBL".
See the documentation accompanyiRgFRINGEfor more details on the defringing process and
the options available ilRSFRINGE

2.6. Order Matching

In order to produce cleaner spectra for the SH and LH modolegrs within each module are
scaled in flux such that consecutive overlapping orders atelmed. For SL and LL this is not
done as order mismatches for these modules can be usef@lsessing pointing errors.

First, a reference wavelength and flux are determined frad#ta of both overlapping orders in
each overlap area. The weighted order wavelength and fliwersdetermined separately for both
sides of each order and each order is corrected using a filst polynomial. For the first and the
last order, only a single weighted wavelength and flux iswdated and a zero order correction
is applied. The correction is made by scaling the flux of treegrunless the correction slope
becomes negative within the order wavelength range, in hvbase the correction is made by
adding/subtracting a flux offset.
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To enable an evaluation of the consistency of the spectvpksh the inter-order regions, order
clipping is not applied. For example, a slope discontinmigy be a signature that features have
been introduced after order matching due to order tilts.sHmd other spectral artifacts will be
discussed in detail in Section 3.5.

3. Data Products of IRS pointed observations

For all pointed IRS observations three products are ges@rat

1. A spectrum for each IRS target as an IPAC table.

2. Two PostScript files for each delivered spectrum.
a PostScript file with the integrated spectrum and extendedston estimates.

a PostScript file with the optimized source spectrum, se&@e8.4.

3. Alog file describing each observation (see Appendix A foeaample).

Table 2 gives a complete overview of all observations. Fonessources multiple observations
exist, and these are delivered as separate products. Theifog subsections describe the data
products and how they can be used.

3.1. IRS c2d Products

The IRS pipeline, calibration, and extraction procedusssain in a state of constant develop-
ment. As a result, the most optimum end-to-end reductioargrobservation depends on various
parameters that are currently not yet fully understood. iy extracted spectrum, artifacts will
be present at some level. Therefore, we employ a number @fatxin methods in our reduction
pipeline and deliver two spectra for each source.

The c2d observations consist primarily of single staringdeobservations. Since the majority
of the sources lie in complex star forming regions, no indiinadl sky observations were taken.
For this reason, none of the spectra have been corrected dsett measurements of the local
sky. An estimate of the local sky contribution (as estimadatie c2d optimal PSF extraction, see
Section 2.2) is therefore calculated and included in theveledd products. Also a best estimate
source spectrum with extended emission and pointing cioorecapplied is included (see Section
3.4). An example is given in Figure 8.
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Fig. 8.— PostScript plots provided with the delivered spectra. Lfe extracted IRS spectra (SL: green, blue,

red; LL: red; SH and LH: various colors for each order) andnesates of the extended emission subtracted from
the spectra (in black) for all modules. Right: the final optied source spectrum with an SED correction for the
extended emission and a pointing correction the correatnfedule discontinuities. Shown from top to bottom are,

(i) the full aperture extraction, (ii) the PSF extractioiii) the relative difference between Fullap and PSF, anyl (iv

the propagated errors. This source illustrates two issuths RS spectral data: extended emission and pointing
errors. The observed spectra show a strong offset of LH veifipect to SH and LL, and of SH with respect to SL.

After correcting for extended emission in SH and LH, bothehailhe discontinuity between SL1 and SL2 and SL1
and SH indicate a pointing error for SL; this is correctedifothe right plot (see Section 3.4). Note that the final

optimized spectra may still contain artifacts, see Sec@i&for more details and examples.

The products delivered to the SSC include an IPAC format A%4tile that contains the com-
bined 1-D spectra extracted from all observed modules agdilies that briefly describe each
observation. Included in the log file is a list of the most proe@mt spectral features (see Section
3.6). For a first impression, a PostScript plot of the comthigpectrum has been generated for

each target.
The IPAC tables can easily be read into an IDL data structuf@BmiRSFRINGEOr SMART uSing
the command

STRUCT = IPAC2IRS( ' YOUR_FAVOURITE_SOURCETBL’ ).

The log files include a summary of the source nomenclaturecaoddinates along with the
observation date, mode, and integration times, basic squaicameters and identified spectral
features. Appendix A gives an example of one of the log files.

The PostScript plots give a quicklook overview of the spectintained in the data files. Figure
8 shows an example of the two plots delivered for each obgerva
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Fig. 9.— Using the estimate of the local extended emission in theystfidPAH spectral features. Shown is the
observed spectra and estimated sky emission (offset fatyjlin black and the sky corrected spectrum in gray.
Toward VSSG1, all PAH emission is extended and no PAH intitsthe source is observed. Toward RR Tau, all
PAH emission is local to the source without confusion by edtsl emission in the IRS aperture. (Geers et al. 2006).

3.2. Source parameters

Basic source characteristics, including the source sifter(aorrection for the PSF size) and
location within the slit, are determined within the PSF agtion. These are listed in the log file.

The source size is determined from the width of the PSF fondiited to the source compared
to the width of the PSF function fit to standard calibratorst@ source size of zero implies the
source is not extended to the Spitzer-IRS instrument. Fomgt observations, cross-dispersion
positions for both dither positions are determined for abdules. The offset listed in the log file
is the offset with respect to the average cross-dispersisitipns for the sample of standard stars
which have been observed with high accuracy peak-up. Treschispersion offsets can be used
as a first order estimate of the dispersion offset, and tlyetfebflux loss, of the orthogonal slits.
This means the LH cross dispersion offset gives an estimatbd¢ SH dispersion offset and vice
versa. The same applies to the SL and LL modules.

3.3. Extended emission

The optimal PSF extraction and the full aperture extractwrihe SL1, LL1, SH, and LH mod-
ules provide a direct measure of the amplitude of the zerel lefithe spectrum. This zero level
is a combination of extended emission in the direct vicinityhe source, be it sky or envelope
emission, and residuals of, e.g., the dark current sulitraah the SSC pipeline. For the full
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Fig. 10.—Example of line emission of molecular hydrogen toward VSS@lotted in red in the top panel

is the emission toward the source corrected for the estiuinatéended component. Plotted in black in all panels
is the extended emission toward the source and four off ipasit This illustrates the problem of detecting unre-

solved emission toward young stars; the extended emissiaftan significantly stronger than the unresolved source
component and can vary with position. In this example, nogachon-source emission has been detected.

aperture extraction, the extended emission is estimated fine PSF extraction scaled to the full
aperture size. Though for SL1 and LL1 a sky correction derivem the other dither position is
applied, extended emission can still be present, e.g. asu#t & incorrect straylight correction
for SL1 or because the extended sky emission varies stravglythe grid.

The flux values delivered in the c2d products contain theaighthe source plus the extended
emission. For the full aperture extraction the flux is in arof Jy/Aperture and for the PSF
extraction it is in Jy/beam. Thus, for a point source withextended emission, this flux is in Jy.

It is possible to spot extended spectral features in thetspactwo ways. The first one is to
directly subtract the estimated extended emission of tiemed spectrum, see Figures 9 and 10
for examples. The second way is to compare the peak strefngjtle éeature. For extended fea-
tures, the peak strength in the full aperture extractiohlvalstronger than in the PSF extraction
reflecting the difference in aperture (10 — 12 pixel?) versus beam~ 3 — 5 pixeP), see e.g. the
H, S(1) emission line presented in Figure 13.
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Fig. 11.—Producing a final spectrum for a source that has both extesiéssion and a pointing offset (GW Lup).

In blue the observed signal (Fullap), in green the signaltbfa®id LH corrected for extended emission, and in red
the final spectrum (see Section 3.4 for details). Note thaémgrand red for LH are on top of each other. The
optimum pointing offsets and zero level corrections areted below the spectrum. Note that the final spectra often
still contain artifacts, in particular the LH module, seecs@n 3.5 for more details and examples. The pointing
correction was done usingversion of the pointing fluxloss calibration and softwaeollaborative effort of the
c2d and FEPS legacy teams.

The estimate of the extended emission is, by nature of thegfifrocess, inherently more noisy
and uncertain than the total signal. Therefore, care shioelfthken when correcting for the ex-
tended emission. When used for SED analysis or the studysolwed features, a smoothed
version of the extended emission spectrum can be usedgeastudies of extended PAH emis-
sion by Geers et al. (2006) and the example in Figure 9). Whaityaing unresolved features
(e.g., studies of Femission lines by Lahuis (in preparation) and the exampleigure 10), a
direct subtraction of the extended emission or a correatioam Gaussian line fit to the extended
emission is required to obtain the unresolved source comton

3.4. Final source spectrum

In order to provide the most useful products, that reflectermosely the on-source emission,
additional corrections are applied to the results of thédpuhnd PSF extractions (see Figures 11
and 8 for an example). First for SL1, LL1, SH, and LH the estadsextended emission com-
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Fig. 12.—Fluxloss as a result of pointing errors. The SL and LL fluxl&ssctions have been derived from
multiple mapping observations of standard stars, the SHL&h@luxloss functions are derived from the optimal
extraction cross dispersion PSF assuming a spherical Rfgpirigal fluxloss functions for SH and LH will have to
be derived at a later date. For SL and LL it should be notediteaP SF is not centered on the slit. Therefore, for SL
and LL, two curves for each offset value are given, for a pesiind a negative pointing error. The characterization
of the pointing fluxloss is a collaborative effort of the c2ldFEPS legacy teams.

ponent (see Section 3.3) is subtracted. After this, pognéimors are corrected based on optimal
module matching. The optimization is done by minimizing tli#erence between the modules
over the complete overlap range to maximally exploit thersgrwavelength dependence of the
fluxloss functions (see Figure 12). The module overlap megiof SL2/SL1, SL1/SH, SH/LH,
LL2/LL1, and LL/SH+LH are used.

Since the extended emission estimates inherently contare noise and artifacts than the com-
plete (source+extended emission) spectrum, a smoothsibrever the complete module wave-
length range is subtracted from the observed spectrum. Xtem@ed emission estimates are
smoothed with a broad median filter and then fit with a low oq@ynomial (4th order for low
resolution and 6th order for high resolution). To suppresdgeeeffects the spectra are padded
on both wavelength ends. For the low resolution modules xéended emission correction is
applied during extraction. Residual extended emissionstidirbe present as a result of, e.g., a
varying local sky, SL straylight residuals, or dark curreesiduals. For SL1 and LL1, the ex-
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Fig. 13.—Example of a source spectrum (Sz 102) with bad pixels ancbbase features. In this region of the
spectrum, there are clearly identified bad pixels (near 26d.17.6um), one multi-pixel spike near 16,m, and
strong multi-pixel gas phase lines (E&L at 17.04:m and Fell at 17.9um). Comparing the two spectra helps to
identify the bad pixels. Note the difference in the strengftthe H, S(1) between the extractions as a result of the
line emission being extended while the continuum emisstwnes from the unresolved source.

tended emission estimate is used for the correction, batishmot usable for SL and LL order
2 and 3. Instead, for these orders, an additional zero lewedction is included in the module
optimization.

If for a particular moduleno unresolved (or slightly extended) source component coelidienti-
fied during extraction, then the final source spectrum isseéto for that module. For example,
an extremely blue or extremely red object may have no ddikxturce signal in only the long
or short wavelength modules, respectively. If the sourdelig extended in all modules, then the
source spectrum contains the original spectrum withoutection.

The pointing offsets (in arcseconds) and zero level off§etdy) required to optimally match the
modules in the spectra are listed in the IPAC table headerpbimting offset estimates are listed
using the keywords SLPPSF (pointing offset for PSF spectrum), SLBRF (pointing offset
for FullAp spectrum) and similar for the other modules. THee&®d LL zero level offsets are
included in the header using SLZZSF (SL order 2 zero level for PSF spectrum), and similar for
order 3, the FullAp extraction §RF), and the LL modules.

It should be noted that since only a smoothed low resolutosrection for the extended emission
is applied, spectral features, such gsdrhission lines and PAH emission bands, arising from ex-
tended emission components are not removed from the finelrspéf extended spectral features
are present, then a careful examination of the originaltspecand estimated extended emission
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Fig. 14.—Extracted spectra for HT Lup AOR1 (IRS staring mode, left) #DR2 (IRS mapping mode, right) are
shown. The differences in the shapes of the lowest wavdiédgtorders (where the spatial sampling to which the
PSF extraction is sensitive becomes critical) betweenttragions exemplifies order curvature type artifacts. The
AORZ2 spectrum shows that the PSF extraction becomes lémislealvhen used for the spectral extraction from single
map pointings as a result of the narrower cross dispersiealive compared to wider baseline in the combined two
dither positions for the staring observation. Note that thuthe order curvature artifacts, the user must be careful
when interpreting the shape of the amorphous silicaterh@eature and/or the identification of crystalline forsteri

or PAH features (both near 11;/8n). In the case of HT Lup, we are fortunate to have 2 differdrgeovations to
compare, in most cases, one must use the error estimatesm@padsons of PSF vs. Fullap extractions to determine
whether order curvature is a factor.

(see Section 3.3) is required in order to use the spectracfense analysis.

3.5. IRS Artifacts

As noted above, the c2d correction of bad/hot pixels, as alpixels flagged in the BCD
pipeline, greatly improves the final S/N ratio of the specifais does not mean, however, that
the spectra are free of artifacts. The inclusion of specttaeted using two different extraction
techniques can be used to recognize the presence of sofaetartbut this is not guaranteed to
be foolproof. Artifacts, both resolved and unresolved, bampresent in the delivered spectra and
great care should be taken when interpreting any “features.

Therefore, we will now discuss various types of artifac@tthve have found to be present in the
c2d spectra. This list is not meant to be all-inclusive, hdwdd be viewed as examples of the
types of artifacts that are most common. These artifactsamag from a variety of factors.

Narrow (1-2 pixel wide) spikes in the spectrum can often ls®eisted with ‘hot’ or bad pixels
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that were not identified and corrected using the interpohatoutines (see Section 2.1 and Figures
2 and 3). As discussed above, these artifacts are most peomim the LH spectra, but they
also appear in the LL, SH, and, occasionally, SL modules. H8& and Fullap extractions
use different methods to correct for bad pixels; for the &ulimethod, the pipeline finds and
interpolates bad pixels prior to extraction and the PSF ogtnly includes pixels identified as
“good” in the extraction. Therefore, comparing the resigtspectra from the two extractions
can often help to identify bad pixels (see Figure 13), as thay appear in only one spectrum.
Additionally, true gas-phase lines will usually be a bit&der (2-3 pixels wide) than spikes due
to bad pixels, but it is often difficult to distinguish real ession and (1-2 pixel wide) spikes
should always be treated with caution.

Artifacts located at the edges of orders may be present dimder curvature,” “order tilt,” or
“bad order matching” (that is, there can sometimes be laifjiereinces in flux or spectral shape
between successive orders). Such problems often arise thikresource is not centered in the
slit. The PSF correction applied to both full slit and soupeefile fitting extractions has reduced
the frequency and severity of these types of artifacts, bey tare still often present, and are
particularly common in cases with large pointing offsetgd€ curvature often results in “V”
shaped dips or increases in the flux of the spectrum at thesedgon of two orders. These can
easily be misinterpreted as solid-state emission or akisorfeatures (See Figure 14). Order tilt
in successive orders, if corrected by scaling the ordersatcimin the overlap regions, can result
in an increase in the continuum slope in the affected spgeeggon. If left uncorrected, order
tilts or bad order matches result in sharp jumps in the spectin the order overlap region. In
most cases, one must use the error estimates and compaoisBB8§ vs. Fullap extractions to
determine whether order curvature is an artifact. If thefigindicates that there is a pointing
offset, order artifacts will likely be corrected in the fir@dinting corrected source spectrum.

Additionally, there may be significant differences in thexflf consecutive modules (see Fig-
ure 11). This is particularly true in the overlap betweenhhigsolution and low resolution mod-

ules, particularly for the full slit extraction, due to défing contributions from background flux.

Pointing offsets will also result in flux differences betwemodules, as the module slits are ori-
ented perpendicular to one another. Again, if these issteedwge to pointing offsets, then they
should be corrected in the final source spectrum.

3.6. Spectral features

To provide a quick assessment of the nature of the observedesy an automated feature identi-
fication, restricted to the most prominent features, isudel in the c2d pipeline. The identified
features for each source are listed in the log files (AppeAdiand complete lists of features
found in all sources are presented in Tables 7-8. Also iraud Table 8 are the integrated
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Fig. 15.—The observed Spitzer-IRS spectrum of RRu and the IRAC 3, IRAC 4, and MIPS 24 filter profiles

used to derive the continuum values listed in Table 8 andqaldiere with asterisk symbols. In grey are the SH and
LH spectra and in black the SL and LL spectra.

fluxes of the IRS spectra over the IRAC 3, IRAC 4, and MIPS 24t@imetric bands using the
instrumental filter profiles (see Figure 15 for an exampldje Teature tables have been checked
by eye by c2d team members and comments (about suspecefgatts.) are noted in the logs.
Given the complexity of the data and the observed featurgs (ae presence of extended emis-
sion and pointing uncertainties), no feature strengthsptical depths are derived. To do so
requires more sophisticated fitting procedures.

In order to reduce the mis-identification of features thepged emission and pointing corrected
spectra (see Section 3.4) are used as input for the featenéifidation. Remaining offsets be-
tween consecutive modules are corrected such that theapypenlg regions match in flux. The
modules are matched pairwise, SL1to SH, SL2 to SL1, LH to $H |4 to combined data from
SH and LH. This additional module matching is only done tadlitate the feature ID process.
As mentioned in Section 3.5, the difference in flux betweemnluohes is likely due to differences
in background emission and/or pointing offsets. Simplyliagathe modules may not be the
correct approach for determining the strength or compmsitf features, but is acceptable for
determining theoresence of the strongest, most easily identified features, as doree he

Table 6 lists the feature information and constraints usethé feature identification script. The
wavelength ) and FWHM are used to initialize the fit parameters of theuesaprofile and are
allowed to vary within a limited range{0.3x FWHM). The continuum points define two regions
on either side of the feature, one on the short wavelength(bietween wavelengths cont 1a and
cont 1b) and one on the long wavelength side (between com@aa@nt 2b). These continuum
regions are used to make an initial estimate of the continp@arameters. After parameter initial-
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ization, a Gaussian profile and a 2nd order polynomial isdfiteethe data between cont 1a and
cont2b. When two values are listed forand FWHM in Table 6, a two component Gaussian
fit is made. This is the case for overlapping features, eGE,6 and PAH7_8, and for features
with shapes that are non-Gaussian and require a multiplgpcoent fit, e.g, for CQ, SiOs,
and SiQb. Though a simple two-component fit is insufficient to actelyareproduce the shape
of the latter bands, it is sufficient to establish their preseor absence.

A number of gas-phase emission lines are searched for be#tere identification program. This
includes all molecular hydrogen lines in the IRS range, fiags(0) to H, S(7), and a number
of atomic forbidden lines. As these lines are expected toryesolved, the FWHM is set to
the instrument resolution and wavelengths to determinedméinuum are set to the following,
contla=-4xFWHM, cont 1b=-1.5xFWHM, cont 2a=1.5x FWHM, and cont 2b-4x FWHM. For
all lines, a Gaussian profile with a center position and alwade fit to within 25% of the instru-
ment resolution. A larger offset in the center position i$ acceptable considering the accuracy
of the IRS wavelength calibration.

The most prominent features from polycyclic aromatic hydmbons (PAHS), near 6.2, 7.7, 8.6,
11.3and 12.7:m, are included in the c2d feature identification. The 6.2 Bhd um features are
fairly isolated, but the 7.5 and 8,8m features overlap with each other and the Ln3feature
overlaps with the broad 9.8m silicate feature. For this reason, the feature 1D prograowgs
the 7.5 and 8.6 features together as “PAH,” fitting a profile that is the combination of two
Gaussian profiles. The feature fit for the 1148 feature uses the underlying silicate feature as
the “continuum” looking for a narrow feature with a width ef0.2 ym. PAH features, when
identified, are subtracted from the spectrum before sdibaatures are fit.

The c2d feature identification program searches for the pashinent silicate features, which
are broad amorphous olivine/pyroxene Si-O stretching ar8i-O bending modes, in emis-
sion or absorption, at 9.8 and 18n (labeled “SiQs” and “SiOb”), and a crystalline silicate
(forsterite/enstatite) lattice mode emission feature3at3%um (“SiO_I"). There are several crys-
talline silicate emission features overlapping with theaat amorphous features, but the exact
wavelengths of these features are dependent on the graiarmsizcomposition (Kessler-Silacci et
al. 2006). They are difficult to be reliably identified in tlaatomated method and are therefore
not included. The one exception is a crystalline forstdatgure near 11.3m, which often can
be distinguished from the 9,8n amorphous feature. However, this feature overlaps wehntnr-
row 11.3um PAH feature, but appears to be broader in sources with e@rtiiystalline silicates.
For this reason, in cases where a feature can be identified he2:m, but the feature is broader
(width ~0.6 um) than typically seen for PAH, we label it as “Efi.3.” In some cases, identi-
fication of Em11.3 could be due to an Si®feature with a flattened shape, possibly indicative
of grain growth. Detailed compositional modeling of the &pe are required to determine if this
feature is due to PAH or forsterite emission. The identifarabf the broad amorphous Si®and
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SiO_b features can sometimes be confused by the presence o stramow crystalline silicate
emission features. In addition, for a number of observati@L order 1 data is not available,
thus cutting off a significant part of the Si®©feature. In some cases, such issues can lead to a
non-detection, false detection, or the mis-classificatitiihe nature of the features.

There are several ice absorption features, but the c2dréemtentification includes only the most
prominent: the CQfeature near 15.m and two overlapping ice features near 6.0 and Gu85
(combined as “ICEp”).

Several features in the spectra are blended with otherriegte.g. H emission lines on top of the
ICE_6 band, PAH 11.3:m emission on top of a Si-O stretching mode band, and &l§3orption
on the very broad Si-O bending mode profile. For this reasdieature is removed from the
spectrum (only for the purposes of feature identificatidtgrat has been positively identified.

Complete lists of features identified in the observed speate presented in Tables 7-8. Table 7
lists the detection status for all gas phase molecular lggir@nd atomic lines and Table 8 lists
the detection status for all solid-state features, incigdeatures from PAHSs, ices, and silicates.
Also listed, in the last 3 columns of Table 8, are the speélwaks integrated over the IRAC 3,
IRAC 4, and MIPS 24 photometric bands. In both Tables 7 andcBgak mark (") denotes that
the feature has been detected>abo, averaged for both the full slit and source profile fitting
extractions, and at lea3t in both extractions. For the 9.8 and A& silicate bands,v (A)” and
“v'(E)” denote that the feature was detected in absorption egs2am, respectively. A question
mark (?) denotes that the feature has been detected>at @veraged for both the full slit and
source profile fitting extractions. Dashes (“-") indicatenraetections. These tables can be used
to get an overview of the most prominent features in eachtgpagbut should not be considered
as a complete or definitive inventory. In the case of extergtadssion, for example, the PSF
extraction will show a much weaker feature than the full &yrerextraction, and thus the feature
may not meet the above criteria. In cases where the featengifidations made by the automated
routine are determined by visual inspection to be incoroe@uestionable, a note will be made
in the log file and in the tables, but the feature will still k=téd in the log file and in Tables 7-8.

It should also be noted that many of the observed emissies lmd several PAH features have
shown to result from extended emission close to the souresti(® 3.3). Therefore, the features
identified in the spectrum and attributed to a particulageain Tables 7—8 may not be due to
on-source emission. For a number of these extended emigsesn(Lahuis, in prep.) and PAH
features (Geers et al. 2006) no source emission or only akjvgeairce component is found by
carefully using the sky estimate derived from the optimaFStraction.
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4. c2dIRS maps

Within the first-look program, a few sources (HT Lup and HD 288) were observed with
the IRS mapping mode and with the IRS staring mode for corapari As part of the second-
look program, IRS mini-maps of extended gas-phase and PABsen were taken around point
source targets that showed evidence of emission in thedioktobservations. In addition, IRS
spectral maps of the south-eastern Serpens molecular ndrétha Barnard 1 outflow were ob-
tained. All IRS mapping mode observations are labeled widT Anode “irsmap” in Table 2.
Note that the map of the Serpens core was split up into two A@Rsed SerpensCoreNW
and SerpensCoreNW.

The IRS mini-maps taken to look for extended gas-phase aktidPAission were observed with
the short-high 9.9-19.6m module, which includes the PAH 11.8n emission feature and the
H, S(1), H S(2), Ne ll, Ne lll, Fe ll, and S 1l gas-phase lines.

IRS spectral mapping of the B1 outflow was also performed withSH module, primarily to
map the H emission. The central position of the map is RA = 3 33 17.4, BE€31 09 36.0
[J2000]. A grid of 36 by 2 pointings was used, with step size4.0” and 10” parallel and
perpendicular to the slit, respectively. The observed mr&al.3 x 14.7 square arcseconds. Each
position was observed once with a ramp time-@#1.46 seconds.

The IRS mapping observations of the south-eastern parteoS#tpens core have been carried
out in the long-low (LL) and the short-low (SL) modules, cang a spectral region of 5.2—40
pm. The central position of the map is RA = 18 29 56.6, DEC = +1 0.8 3J2000]. For the LL
modules, the map consists of 16 slit positions steppeédithintervals resulting in an observed
area of152 x 168 square arcseconds. Each pointing was observed twice wiima time of
31.46 seconds resulting in a total integration time of 628@onds. For the SL modules, a grid
of 43 by 5 pointings was used, with step sizesof’ and50” parallel and perpendicular to the
slit, respectively. The observed are2i§ x 151 square arcseconds. Each position was observed
twice resulting in a ramp time df x 14.68 seconds. The maps in the different modules (SL,
LL) are shifted relative to each other by rouglely’ due to the different locations of the modules
in the IRS field of view. A screenshot showing the SL1 obsemegh of the Serpens core is
displayed via ds9 in Figure 16.

4.1. Reduction of IRS mapping observations

All IRS mapping observations were reduced first with the saoutines and calibration as the
IRS staring observations (as described in Sections 2 anwi),the spectrum of one module
extracted for each position in the map. The IRS mapping ebsiens differ from the IRS staring
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Fig. 16.—Screenshot showing one of the IRS mapping data cubes (m8dd)eviewed with ds9.

observations in that they have one dither position per conti®d map position instead of two.

For the PSF extraction this results in an effectively smaltess dispersion baseline and more
limited sampling, which reduces the effectiveness of tlodilerfitting for unresolved sources (see
Figure 14 for a comparison between an IRS mapping and an ERfBgimode observation).

In addition, three dimensional data cubes, consisting efwavelength and two spatial dimen-
sions, were produced for the Serpens core. The productitinese data cubes began with the
S13.2.0 version of the BCD two-dimensional spectrd¢tl.fits).

First, frames taken at the same positions were co-addedlar tw increase the S/N; the mean of
the value at every position of the two frames was taken asdkalded value. Next, the data for
each position are combined to make a complete map of therregistacking the spectra together.
The pixel sizes of the final map are defined by the pixel sizéseinitial 2D spectra and the step
sizes between the individual spectra. The partial slitlayecauses an overestimation of the flux
of the order of~4% in each pixel. Finally, the trace from bright sources ia #D-spectra was
used to correct for distortion in the spectral map. The i&S esanp calibration files provided
by the SSC were also distortion corrected, as the wavelasgitso affected by the distortion.
But since the distortion is only a factor along the spati@sax the 2D spectra, and the distortion
in that direction is small, the error should also be small wbempared to the spectral resolution
of the instrument.

By comparing the mapping observations of, e.g., EC82 totpdinbservations in the SL spectra
(see Figurel?), a flux accuracy of about 15% can be estimatedd spectral maps.
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Fig. 17.—Left panel: A comparison of a spectrum extracted from thep&es cube at the location of EC 82
(scaled down by 15%) and the spectrum of the IRS staring vaten of EC 82. Right panel: The % difference
between the two spectra as a function of wavelength.

4.2. Data products of IRS mapping observations
4.2.1. Individual map pointings

For all IRS mapping observations three products are pratitemeeach position in the map in a
manner identical to IRS pointed observations. The diffeedmetween IRS mapping observations
and IRS staring observations is that only one dither pasitistead of two is available per com-
manded position. As mentioned in Section 4.1, the smallesscdispersion baseline and more
limited sampling may reduce the quality of the products irtipalar for the highest orders of the
high resolution modules.

The delivered products for each map position are:

1. A spectrum as an IPAC table.
2. A PostScript file of the delivered spectrum.

3. Alog file describing the observation (see Appendix A forexample).

4.2.2. Serpenscore data cubes
For the Serpens core, the following additional productdaierered:
1. A data cube for each order observed (SL1, SL2, LL1, and LL2)
2. Wavelength definition files for each data cube.
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Each data cube has two spatial dimensions and one waveldinggnsion. The cubes are named
SPITZERIRSMAP_SerpensCoreNWSL 1. fits, etc. The signal is in units of Jy/pixel. The wave-
length definition files, SPITZERRSMAP_SerpensCoreNW5L 1 wave.fits, etc., specify the (ap-
proximate) wavelength ipm for every pixel in the cube. The data cubes can be read atigglo
with ds9 (see Figurel6).

At the time the c2d spectral maps for Serpens were reduce@ute Builder for IRS Spectral
Maps (cuBisM) was not available. Hence the spectral maps provided indélisery are not
optimal and intended for quick-look purposes only. Usesusth consider using their own data
reduction (e.g., usinguBIsSM) to obtain publishable results.
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5. c2d MIPS SED observations

During the c2d second-look program, the MIPS SED mode wad tesebtain low resolution

(R = 15-25) spectroscopy in the 55-@8n wavelength range. This data was intended to char-
acterize the longer wavelength SED, as well as silicate em@mission features, for 4 sources
(SX Cha, Haro 1-1, Sz 102, and CoKu Tau 4) when combined wighdpectra taken during the
c2d first-look campaign. The reduction techniques and dediy products for these 4 MIPS SED
observations are described below.

5.1. MIPS SED Data Reduction

The c2d data reduction of MIPS SED data started from the tweedsional BCD images, ver-
sion $13.2.0, provided by the SSC. An SED AOR consists of afsBCDs observing several
positions in the sky called cluster positions. For eachteluposition there are on-the-source
and off-the-source BCDs. The BCDs for each source were @zhdding thevoPEX software
package, version 030136.The MoPEX mosaicing scriptmosaic_sed.pl reads in a list of input
images, splits them into cluster positions and on-thee®and off-the-source subsets, coadds
the appropriate frames and extracts the spectrum from thétieg image. All of the c2d MIPS
SED observations are done in the non-mapping mode, “FixedI&f i.e. a cluster of only 1
cluster position. In this case, the lists of input imagessagarated into the on- and off-source
subsets only.

The resulting coadded images were extracted separatdiywaPex and withIRAF. In both
cases either a 3 column or 5 column extraction was used, batthe aperture is sufficiently wide
that the full source flux falls within the windowOPEX uses a fixed width aperture extraction
centered on the 3 or 5 brightest columns in the coadded imbngthis version ofMOPEX the
aperture was defined automatically, wMtoPEX choosing the brightest columns in the coadded
image. For weak sources, this often resulted in an extraep@rture centered on the first 3 (or 5)
columns of the coadded image, which are noisy, and not thes@mission (which is typically
columns 12-16). It was not possible to move the center of pleetare. In these cases, thePEX
extraction should be discarded and tReF “hands-on” extraction should be used. An example
of this case is shown in Figure 18.

TheMoPEX “namelist” configuration file (see Appendix C) contains INsof various parameter
settings, input image names, and running options. Appdadixows an example of the namelist
files used in the c2d data reduction of SX Cha. A complete gegmm and default settings for

moPEX post-BCD software is available via the SS@tp://ssc.spitzer.caltech.edu/postbcd/download-
mopex.html.
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Fig. 18.—Examples ofiRAF (blue) andmoPEX (red) extracted spectra for SX Cha (left) and Haro1-1 (jight
Error bars are overplotted for theoPEX extraction. The columns used for the extraction are showtheénupper

left. The extraction aperture in this versionbpPEX is automatically centered on the brightest columns. This ca
result in erroneous extractions. For SX Cha thePEXx extraction was centered on columns 1-3, off source, while
theIRAF extraction was centered on column 14, on source. Thusrtkrespectrum should be used and thePeXx
spectrum should be discarded. For Harol-1nime EX extraction was centered on roughly the same columns as the
IRAF extraction and can therefore be assumed to be on source.

the parameters specified in the namelist file can be foundeimPEX mosaicsed documenta-
tion file.!? In general, default values are used with the following exioms. The mosaics of the
input uncertainty images are maderREATE_.UNC_MOSAIC=1, HAVE_UNCERTANTIES=1), and
are used to compute the uncertainties of the extractedrsipe@SE_ UNC_FOR_EXTRACT=1).
The maximum number of bad pixels in a column for the columnéarixiuded in spectrum
computation, M\Xx_BAD_PIXELS_IN_.COLUMN was set to 20, instead of the default of 10, as
this made for more robust extractions of weak sources. Tleetsp were extracted with ei-
ther N.COLUMNS=3 or N.cCOLUMNS=5. The sample calibration file supplied withoPEX,
MIPS7QSED._samplecalibration.tbl, was used for wavelength and flux calitati

TheIRAF extraction was performed usingpAO/TWODSPEQJAPEXTRACT/APALL. This routine
allows the user to reset the center of the aperture, siRikre apertures were always centered on
the brightest part of the on-source emission (typicalljuomhs 12-16). Again, either 3 column
or 5 column fixed-width extractions were performed in ordeiiriclude most the source flux.
For bright sources, the trace was calculated from the BCbwkaker sources, the trace from
brighter sources was used. Wavelength and aperture depiefhdecalibration and uncertainties
were adopted from theOPEX extractions.

12The mosaicsed.pdf documentation file is available with the SSC posbBftware (e.g.,MOPEX) at
http://ssc.spitzer.caltech.edu/postbcd/.
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5.2. MIPS SED Data Products

For the MIPS SED observations, the following products ateeed:

1. A spectrum for each extractiomQPEX, IRAF) as an IPAC table; see Appendix E for a
header example.

2. A PostScript file for each MIPS SED target, wMinF andMOPEX extractions overplotted
(see Figure 18).

3. Alodgfile describing each observation (see Appendix C foexample).

The products delivered to the SSC include IPAC format AS@lllés that contain the 1-D ex-
tracted spectra and log files that briefly describe each vasen. For each source, separate
ASCII tables withmoPEX andIRAF extractions are provided. For a first impression, a single
PostScript plot showing both theAF andMOPEX extractions has been generated for each tar-
get.

The ASCII tables can be read into an IDL structure witfRBFRINGE Or SMART using the com-
mand
STRUCT = IPAC2IRS( ‘ YOUR_FAVOURITE_SOURCETBL’ ).

The log files include basic information, including the seimame, coordinates and the obser-
vation date and AOERey and AORlabel. A typical log file for SX Cha is shown in Appendix
D.

Figure 18 shows the PostScript files for SX Cha (left) and Hafo(right). These are plots of
both thelRAF (blue) andmMoPEX (red) extracted spectra in Jy, with errorbars included Far t
MOPEX extraction. Note that for SX Cha, theoPEX extraction was centered on columns 1-3,
off source, while therRAF extraction was centered on column 14, on source. ThusiRRe
spectrum should be used and thePEX spectrum should be discarded.

For Haro 1-1 (Figure 18, right panel), both thki®@PEX extraction and theRAF extraction were
centered on roughly the same columns; thereforetbeex aperture can be assumed to be on
source. The spectra are fairly similar, and through congpariof the two the user may decide
which, if any, features are significant.
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6. Summary

This document accompanies the final delivery of improvedipots from the c2d legacy project.
It describes, in considerable detail, the delivered prtsland the algorithms and calibration
products used to derive them. The delivery consists for thstipart of IRS staring observations,
but also includes some MIPS SED and IRS mapping observatAlhebservations are accom-
panied by illustrative plots and informative logfiles. Thiscument is concise and as such is not
able to address all issues of importance to the spectrat tiit serve as a solid base for using
the spectra in further analysis.

The user should note that all IRS staring spectra and depaedmeters are produced by an
automated pipeline and artifacts are expected to be présesgveral spectra. By delivering
spectra derived with two different extraction algorithrastimates of the local extended emission,
and a source spectrum corrected for extended emission amiihgeeffects, we provide the users
with sufficient redundancy, in most cases, to assess théyaathe spectra.

All IRS mapping observations are extracted with the saménes and calibrations as the IRS
staring observations, but the map pointings have only otteedposition, rather than the two

dither positions of the staring mode observations. Becafiske reduced baseline and limited
sampling, this results in a poorer PSF extraction for reslsources with significant background
emission. For the map of the Serpens NW core, three-dimeals{bivo spatial and one wave-

length) data cubes are provided in addition to the standsrdations. These data cubes are
preliminary and should be treated as illustrative and ngiudflishable quality.

The MIPS SED spectra have been coadded and extracted usifageht version offOPEX but
the MOPEX software and MIPS SED calibration are still under develophaad future versions
may offer significant improvements. Because the apertusetigautomatically within the current
version of theMOPEX extraction, it is often centered off-source for weak sosrc€herefore a
“hands-on” extraction, performed usimgAF is also included in this delivery.

34



REFERENCES

Boogert, A.C. et al. 2004, ApJS, 154, Fhitzer Space Telescope Jpectroscopy of Ices toward
Low-Mass Embedded Protostars

Decin, L. etal. 2004, ApJS, 154, 408 ARCS. Model Stellar Atmospheresand Their Application
to the Photometric Calibration of the Spitzer Space Tel escope Infrared Spectrograph (IRS)

Evans, N. J., Il et al. 2003, PASP, 115, 965om Molecular Cores to Planet-forming Disks. An
SRTF Legacy Program

Higdon et al. 2004, PASP, 116, 978e SMART Data Analysis Package for the Infrared Spec-
trograph on the Spitzer Space Telescope

Houck, J. R. etal. 2004, ApJS, 154, T8¢ Infrared Spectrograph on the Spitzer Space Telescope
Geers, V.C. et al. 2006, A&A, in press2d Spitzer-IRS Spectra of Disks Around T Tauri Stars

Infrared Spectrograph Data Handbook Version 2.0, 2006,
http://ssc.spitzer.caltech.edu/irs/dh/

Jorgensen, J.K. et al. 2005, ApJ, 631, LP7otostellar holes. Spitzer Space Tel escope observa-
tions of the protostellar binary IRAS16293-2422

Kessler-Silacci, J. et al. 2006, ApJ, 639, 2¢8d Spitzer-IRS Spectra of Disks Around T Tauri
Sars: |I. Slicate Emission and Grain Growth

Knez, C. et al. 2005, ApJ, 635, L14%jitzer Mid-Infrared Spectroscopy of |ces Toward Extincted
Background Stars

Lahuis, F., & Boogert, A. 2003;low to get rid of Fringesin SRTF/IRS data in “Chemistry as a
Diagnostic of Star Formation”, August 2002, University o&iétloo, Canada

Lahuis, F. et al. 2006, ApJ, 636, L1480t Organic Molecules Toward a Young Low-Mass Sar:
A Look at Inner Disk Chemistry

Pontoppidan, K.M. et al. 2005, ApJ, 622, 468gs in the Edge-on Disk CRBR 2422.8-3423:
Sitzer Spectroscopy and Monte Carlo Radiative Transfer Modeling

van Dishoeck, E.F. 2006, PNAS, 103, 33, 122@8Bemistry in Low-Mass Protostellar and Pro-
toplanetary Regions

This preprint was prepared with the AASTEX macros v5.2.

35



o¢

Table 2.

List of Observed IRS AORs

Target RA [J2000] Dec [J2000] Olfate AORKkey AOT_type Obsmode Modules Version
LDN14481RS1 3h25m09.4s  30d46m21.7s 2004-09-01 0005656832 rgssta TargetFixedSingle SL1,SL2,SH,LH S13.2.0
LDN1448 NA 3h25m36.5s  30d45m21.4s  2005-09-05 0005828096 irsstardargetFixedSingle SL1,SL2,SH,LH S13.2.0
IRAS_03235+3004 3h26m37.4s  30d15m27.9s 2005-09-05 0009835520sstare TargetFixedSingle SL1,SL2,LL1,LL2 S13.2.0
IRAS_03245+3002 3h27m39.0s  30d12m59.3s  2005-09-05 000636800Dsstare TargetFixedSingle SL1,SL2,SH,LH S13.2.0
L1455 SMM1 3h27m43.3s  30d12m28.8s  2005-09-08 0015917056 ressta TargetFixedSingle SL1,SL2,LL1,SH S13.2.0
RNO_15 3h27m47.7s  30d12m04.3s  2004-08-30 0005633280 irsstar@argetFixedSingle  SL1,SL2,LL1,SH,LH S13.2.0
L1455IRS3 3h28m00.4s 30d08m01.2s 2005-09-08 0015917568 rgssta TargetFixedSingle SL1,SL2,LL1,SH S13.2.0
IRAS_03254+3050 3h28m34.5s 31d00m51.2s  2005-02-08 0011827200sstare TargetFixedSingle  SL1,SL2,LL1,SH,LH S13.2.0
LkHA _325 3h28m52.2s  30d45m05.5s  2005-09-05 0015737600 gsstar  TargetMulti SL1,SL2,LL1,LL2 S13.2.0
LkHA 270 3h29m17.7s 31d22m45.1s  2005-02-08 0005634048 isstar TargetFixedSingle SL1,SL2,SH,LH S13.2.0
LkHA 271 3h29m21.9s 31d15m36.3s 2005-02-10 0011827968 gsstar TargetFixedSingle SL1,SL2,SH,LH S13.2.0
IRAS_03271+3013 3h30m15.2s  30d23m48.8s  2005-02-10 000563430itsstare TargetMulti SL1,SL2,LL1,SH,LH  S13.2.0
SSTc2dJ033036.0+303024 3h30m35.9s 30d30m24.4s  2005-09-05 780&60 irsstare TargetMulti SL1,SL2,LL1,LL2 S13.2.0
SSTc2dJ033037.0+303128 3h30m37.0s 30d31m27.7s  2005-09-05 780460 irsstare TargetMulti SL1,SL2,LL1,LL2 S13.2.0
LkHA _326 3h30m44.0s  30d32m46.7s  2005-02-10 0005634304 gsstar  TargetMulti SL1,SL2,LL1,SH,LH  S13.2.0
SSTc2dJ033052.5+305418 3h30m52.6s 30d54m18.1s 2005-09-05 780088 irsstare TargetFixedSingle SL1,SL2,LL1,LL2 S1(3.2
IRAS_03292+3039 3h32m18.0s  30d49m46.9s  2005-09-08 001591884Bsstare TargetFixedSingle LL1 S13.2.0
SSTc2dJ033241.7+311046  3h32m41.8s 31d10m46.6s 2005-09-05 780284 irsstare TargetFixedSingle SL1,SL2,LL1,LL2 S13.2
IRAS_03301+3111 3h33m12.8s 31d21m24.2s 2004-02-03 0005634560sstare TargetMulti SL1,SL2,SH,LH S13.2.0
SSTc2dJ033314.4+310711 3h33ml4.4s 31d07m10.8s 2005-09-08 900136 irsstare TargetFixedSingle LL1,LL2 S13.2.0
Bl-a 3h33m16.7s 31d07m55.1s  2005-09-08 0015918080 rigssta TargetFixedSingle SL1,SL2,LL1,SH S13.2.0
Bl-c 3h33m17.9s 31d09m31.0s 2005-09-05 0013460480 ressta TargetFixedSingle SL1,SL2,LL1,SH S13.2.0
B1l-b 3h33m20.3s  31d07m21.4s 2005-09-08 0015916544 ressta TargetFixedSingle SL1,SL2,LL1,LL2 S13.2.0
SSTc2dJ033327.3+310710 3h33m27.3s 31d07m10.2s  2005-09-08 908336 irsstare TargetFixedSingle SL1,SL2,LL1,SH S183.2.
LkHA 327 3h33m30.4s 31d10m50.4s  2004-02-03 0005634560 gsstar  TargetMulti SL1,SL2,SH,LH S13.2.0
SSTc2dJ033341.3+311341 3h33m41.3s 31d13m41.6s 2005-09-05 786&32 irsstare TargetFixedSingle SL1,SL2,LL1,LL2 S1(3.2
IRAS_03380+3135 3h41m09.2s  31d44m38.0s 2005-09-05 0015736578sstare TargetFixedSingle SL1,SL2,LL1,LL2 S13.2.0
BD+31.634 3h41m39.2s  31d36m10.3s  2005-09-05 0015736320 gsstar TargetFixedSingle SL1,SL2,LL1,LL2 S13.2.0
SSTc2dJ034202.2+314802 3h42m02.2s  31d48m01.9s 2005-09-08 906032 irsstare TargetFixedSingle LL1,LL2 S13.2.0
SSTc2dJ034219.3+314327 3h42m19.3s  31d43m26.6s 2005-09-05 786064 irsstare TargetFixedSingle SL1,SL2,LL1,LL2 S13.2
RNO_19 3h42m56.0s  31d58m42.0s  2005-09-05 0015735552 irsstar@argetFixedSingle SL1,SL2,LL1,LL2 S13.2.0
IRAS_03406+3133 3h43m44.5s  31d43m09.1s 2005-09-05 001573529Bsstare TargetFixedSingle SL1,SL2,LL1,LL2 S13.2.0
HH_211-mm 3h43m56.8s  32d00m50.5s  2005-02-08 0005826304 tarigss TargetFixedSingle SH,LH S13.2.0
SSTc2dJ034438.5+320801 3h44m38.5s 32d08m00.6s 2006-03-08 766466 irsstare TargetFixedSingle SL1,SL2,LL1,LL2 S1(3.2



LE

Table 2—Continued

Target RA [J2000] Dec [J2000] Ohtate AORkey AOT_type Obsmode Modules Version
LkHA 330 3h45m48.3s 32d24m11.8s 2004-09-02 0005634816 isstar TargetFixedSingle  SL1,SL2,LL1,SH,LH S13.2.0
IRAS_03439+3233 3h47m05.5s 32d43m08.5s  2004-09-29  000563507Rsstare TargetMulti SL1,SL2,LL1,SH,LH S13.2.0
IRAS_03445+3242 3h47m41.6s 32d51m43.8s  2004-02-03  000563532Bsstare TargetFixedSingle SL1,SL2,SH,LH S13.2.0
IRAS_03446+3254 3h47m4a7.1s 33d04m03.4s  2004-09-29 000563507Rsstare TargetMulti SL1,SL2,LL1,SH,LH S13.2.0
IRAM _04191+1522 4h21m56.9s 15d29m45.8s  2006-03-15 001675443Rsstare TargetFixedSingle LL1,LL2 S13.2.0
Elias3 4h23m24.5s 25d00m08.3s  2004-08-30 0005635584 taress TargetFixedSingle SL1,SL2 S13.2.0
Elias3 4h23m24.5s 25d00m08.3s  2005-02-08 0006372352 taress TargetFixedSingle SL1,SL2 S13.2.0
LkCa.8 4h24m57.1s 27d11m56.5s  2005-02-08 0009832960 irsstareargetFixedSingle SH,LH S13.2.0
SSTc2dJ042838.9+265135 4h28m39.0s 26d51m35.1s  2005-09-08 900360 irsstare TargetFixedSingle LL1,LL2 S13.2.0
1Q_Tau 4h29m51.6s 26d06m45.0s  2005-02-09 0009832704 isstar TargetFixedSingle SH,LH S13.2.0
FX_Tau 4h30m29.6s 24d26m45.1s  2005-02-10 0009832448 esstar TargetFixedSingle SH,LH S13.2.0
V710_Tau 4h31m57.8s 18d21m36.3s  2004-09-29 0005636608 isstar TargetFixedSingle SH,LH S13.2.0
RXJ0432.8+1735 4h32m53.2s 17d35m33.7s  2005-09-09 0082491 irsstare TargetFixedSingle SL1,SL2,LL1,LL2 S13.2.0
Elias13 4h33m25.9s 26d15m34.0s 2004-08-31 0005636864 staries TargetFixedSingle SL1,SL2,SH S13.2.0
DN_Tau 4h35m27.4s 24d14m58.8s  2005-02-10 0009831936 gsstar  TargetMulti SH,LH S13.2.0
CoKuw.Tau3 4h35m40.9s 24d11m08.6s  2005-02-10 0009831936 irsstare  argetfMulti SH,LH S13.2.0
Tamura2 4h37m28.2s 26d10m29.0s  2004-09-27 0005637632 staris TargetMulti SL1,SL2 S13.2.0
Tamura2 4h37m28.2s 26d10m29.0s  2005-09-09 0015913472 staris TargetMulti LL2 S13.2.0
Elias15 4h39m26.9s 25d52m59.3s  2004-09-27 0005637376 staries TargetMulti SL1,SL2 S13.2.0
Elias15 4h39m26.9s 25d52m59.3s  2005-09-09 0015913216 staries TargetFixedSingle LL2 S13.2.0
Elias16 4h39m38.9s 26d11m26.6s 2004-09-27 0005637632 staries TargetMulti SL1,SL2 S13.2.0
Tamura8 4h40m57.5s 25d54m13.4s  2004-09-27 0005637376 star@s TargetMulti SL1,SL2 S13.2.0
Tamura8 4h40m57.5s 25d54m13.4s  2005-09-09 0015913472 staris TargetMulti LL2 S13.2.0
CoKuw.Taud 4h41m16.8s 28d40m00.5s  2004-09-02 0005637888 irsstareargetFixedSingle SH,LH S13.2.0
BF_Ori 5h37m13.3s -6d35m00.6s  2004-10-03 0005638144 isstar TargetFixedSingle  SL1,SL2,LL1,SH,LH S13.2.0
RR_Tau 5h39m30.5s 26d22m27.0s  2004-09-28 0005638400 gsstar TargetFixedSingle  SL1,SL2,LL1,SH,LH S13.2.0
IRAS_08242-5050 8h25m43.8s  -51d00m35.6s  2003-12-15 0005@3891irsstare TargetMulti SL1,SL2,SH,LH S13.2.0
IRAS_08261-5100 8h27m38.9s -51d10m37.3s 2003-12-15 0005@3891lirsstare TargetMulti SL1,SL2,SH,LH S13.2.0
IRAS_08267-3336 8h28m40.7s  -33d46m22.3s  2004-11-11 000583916irsstare TargetFixedSingle  SL1,SL2,LL1,SH,LH S13.2.0
SX_Cha 10h55m59.7s  -77d24m39.9s  2004-08-31 0005639424  arisst TargetMulti SH,LH S13.2.0
SY_Cha 10h56m30.5s -77d11m39.4s 2004-08-31 0005639424  ar@sst TargetMulti SH,LH S13.2.0
TW_Cha 10h59m01.1s -77d22m40.8s  2004-09-01 0005639680  ar@sst TargetMulti SH,LH S13.2.0
Ced110IRS4 11h06m46.6s  -77d22m32.4s  2004-09-01 0005639680 tariess TargetMulti SH,LH S13.2.0
Ced11QIRS6 11h07m09.2s  -77d23m04.3s  2004-09-01 0005639680 tariess TargetMulti SH,LH S13.2.0
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B35 11h07m21.5s  -77d22m11.8s 2004-09-01 0005639680  aresst TargetMulti SH,LH S13.2.0
VW _Cha 11h08m01.5s -77d42m28.7s 2004-09-01 0005639680 ari@sst TargetMulti SH,LH S13.2.0
Hn9 11h09m18.2s -76d30m29.2s  2005-02-10 0009831168 iesstar TargetFixedSingle SL1,SL2,LL1,LL2 S13.2.0
VZ_Cha 11h09m23.8s  -76d23m20.7s 2004-09-02 0005640448 ar@sst TargetMulti SH,LH S13.2.0
WX _Cha 11h09m58.8s  -77d37m08.9s  2004-09-01 0005640192  ar@sst TargetMulti SH,LH S13.2.0
1ISO-Cha237 11h10ml1l.4s -76d35m29.2s 2004-09-02 00088404 irsstare TargetMulti SH,LH S13.2.0
C7-11 11h10m38.0s  -77d32m39.9s  2004-09-01 0005640192 staries TargetMulti SH,LH S13.2.0
HM_27 11h10m49.6s -77d17m51.7s  2004-09-01 0005640192 riessta TargetMulti SH,LH S13.2.0
XX _Cha 11h11m39.7s -76d20m15.1s 2004-09-02 0005640448 ar@sst TargetMulti SH,LH S13.2.0
HD_98922 11h22m31.7s  -53d22ml1l.4s 2004-01-04 0005640704 stares  TargetFixedSingle SH,LH S13.2.0
HD_101412 11h39m44.5s -60d10m27.7s 2005-02-10 0005640960 sstarie TargetFixedSingle SL1,SL2,SH,LH S13.2.0
T_Cha 11h57m13.5s -79d21m31.5s 2004-07-18 0005641216 ar@sst TargetFixedSingle SH,LH S13.2.0
IRAS_12535-7623 12h57m11.8s -76d40m11.5s 2004-08-31 00158274 irsstare TargetMulti SH,LH S13.2.0
1ISO-Chall13 12h58m06.7s  -77d09m09.5s  2005-09-13 0015918592 rigssta TargetFixedSingle SL1,SL2,LL1,LL2 S13.2.0
IRAS_12553-7651 12h59m06.6s  -77d07m40.0s  2005-03-12 00092309 irsstare TargetFixedSingle  SL1,SL2,LL1,SH,LH S13.2.0
Off_position.3 13h00m00.0s  -77d20m00.0s  2004-03-25 0005654784 iesstar TargetFixedSingle SH,LH S13.2.0
RXJ1301.0-7654 13h00m53.2s  -76d54m15.2s 2005-03-12 830@%6 irsstare TargetFixedSingle SL1,SL2,LL1,LL2 S13.2
Sz50 13h00m55.4s  -77d10m22.2s  2004-08-31 0011827456 tar@ss TargetMulti SH,LH S13.2.0
1ISO-Chall54 13h00m59.2s  -77d14m02.7s  2005-08-13 0015735040 riessta TargetFixedSingle  SL1,SL2,LL1,LL2,SH S13.2.0
SSTc2dJ130234.5-772252  13h02m34.5s  -77d22m52.3s  2005-09-1315900104 irsstare TargetFixedSingle SL1,SL2 S13.2.0
DL_Cha 13h06m08.4s  -77d06m27.3s  2004-07-14 0005642240 ar@sst TargetFixedSingle SH,LH S13.2.0
SSTc2dJ130718.0-774053 13h07m18.1s -77d40m52.9s  2005-09-1315920384 irsstare TargetMulti SL1,SL2 S13.2.0
SSTc2dJ130827.2-774323  13h08m27.1s  -77d43m23.3s  2005-09-1315920384 irsstare TargetMulti SL1,SL2 S13.2.0
Sz62 13h09m50.7s  -77d57m24.0s  2005-03-12 0009830400 tare@ss TargetFixedSingle SL1,SL2,LL1,LL2 S13.2.0
IRAS_13546-3941 13h57m38.9s  -39d56m00.2s  2004-07-17 00058427 irsstare TargetFixedSingle SL1,SL2,SH,LH S13.2.0
HD_132947 15h04m56.0s  -63d07m52.6s  2004-03-25 0005643008 sstarie TargetFixedSingle SL1,SL2,SH,LH S13.2.0
HD_135344 15h15m48.4s -37d09m16.0s 2004-08-08 0005657088 sstarie TargetFixedSingle SH,LH S13.2.0
IRAS_15398-3359 15h43m02.3s  -34d09m06.7s  2005-09-09 00058288 irsstare TargetFixedSingle  SL1,SL2,LL1,SH,LH  S13.2.0
HT_Lup 15h45m12.9s -34d17m30.6s 2004-08-30 0005643264 aiesst TargetFixedSingle SL1,SL2,SH,LH S13.2.0
HT_Lup 15h45m12.9s -34d17m30.6s 2004-08-28 0009829120 rsma TargetFixedSingle SL1,SL2,SH,LH S13.2.0
GW_Lup 15h46m44.7s  -34d30m35.4s  2004-08-30 0005643520 aiesst TargetFixedSingle  SL1,SL2,LL1,SH,LH S13.2.0
HM_Lup 15h47m50.6s  -35d28m35.4s  2004-08-30 0005643776  aiesst TargetFixedSingle SL1,SL2,LL1,LL2 S13.2.0
Sz73 15h47m57.0s  -35d14m35.1s  2004-08-30 0005644032 tar@ss TargetMulti SL1,SL2,LL1,SH,LH S13.2.0
GQ_Lup 15h49m12.1s -35d39m05.0s 2004-08-30 0005644032  aiiesst TargetMulti SL1,SL2,LL1,SH,LH S13.2.0
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Sz76 15h49m30.7s  -35d49m51.4s  2005-09-09 0015916288 taress TargetFixedSingle SL1,SL2,LL1,LL2 S13.2.0
IM _Lup 15h56m09.2s  -37d56m06.4s  2004-08-30 0005644800  aiesst TargetMulti SL1,SL2,LL1,SH,LH S13.2.0
RU_Lup 15h56m42.3s -37d49m15.5s  2004-08-30 0005644800  aliesst TargetMulti SL1,SL2,LL1,SH,LH S13.2.0
Sz84 15h58m02.5s  -37d36m02.8s  2004-03-25 0005644288 taress TargetFixedSingle SL1,SL2,LL1,LL2 S13.2.0
RY_Lup 15h59m28.4s -40d21m51.2s  2004-08-30 0005644544  aiesst TargetFixedSingle SL1,SL2,LL1,SH,LH S13.2.0
SSTc2dJ160115.9-415334 16h01m15.9s -41d53m33.8s  2005-09-091590@240 irsstare TargetMulti SL1,SL2,LL2 S13.2.0
SSTc2dJ160145.9-415824  16h01m45.9s  -41d58m24.5s  2005-09-091590Q960 irsstare TargetFixedSingle SL1,SL2,LL2 S13.2.0
SSTc2dJ160159.6-415306  16h01m59.6s -41d53m05.9s  2005-09-091590@240 irsstare TargetMulti SL1,SL2,LL2 S13.2.0
EX_Lup 16h03m05.5s  -40d18m24.9s 2004-08-30 0005645056  aiesst TargetFixedSingle SL1,SL2,LL1,SH,LH S13.2.0
RXJ1603.2-3239 16h03m11.8s  -32d39m20.2s  2005-09-09 NOTBI2 irsstare TargetFixedSingle SL1,SL2,LL1,LL2 S13.2
Sz96 16h08m12.6s -39d08m33.4s  2006-03-15 0016755200 targss TargetFixedSingle SL1,SL2,LL1,LL2 S13.2.0
Sz102 16h08m29.7s  -39d03m1l.2s 2004-03-25 0009407488 stargs  TargetFixedSingle SL1,SL2,SH,LH S13.2.0
AS_205 16h11m31.4s -18d38m26.1s  2004-08-28 0005646080 aresst TargetFixedSingle SL1,SL2,SH,LH S13.2.0
SSTc2dJ161148.7-381758 16h11m48.7s -38d17m57.8s  2005-08-1315768112 irsstare TargetFixedSingle SL1,SL2,LL1,LL2 2138
SSTc2dJ161159.8-382338 16h11m59.8s  -38d23m37.5s  2005-08-141573@856 irsstare TargetFixedSingle SL1,SL2,LL1,LL2 213
RXJ1615.3-3255 16h15m20.2s -32d55m05.1s  2005-09-09 90GBHO irsstare TargetFixedSingle SL1,SL2,LL1,LL2 S18.2
Haro.1-1 16h21m34.7s  -26d12m27.0s 2005-03-12 0009833472  aresst TargetFixedSingle SL1,SL2,LL1,SH,LH S13.2.0
SSTc2dJ162145.1-234232  16h21m45.2s  -23d42m31.8s  2005-09-0915900872 irsstare TargetFixedSingle SL1,SL2,LL1,LL2 213
SSTc2dJ162148.5-234027 16h21m48.5s -23d40m27.3s  2006-03-1515900617 irsstare TargetFixedSingle SL1,SL2,LL1,LL2 2138
SSTc2dJ162148.5-234027 16h21m48.5s  -23d40m27.4s  2006-03-15159Q0897 irsstare TargetMulti SL1,SL2,LL1,LL2 S13.2.0
SSTc2dJ162221.0-230403  16h22m21.0s -23d04m02.6s  2006-03-15159Q0897 irsstare TargetMulti SL1,SL2,LL1,LL2 S13.2.0
SSTc2dJ162230.2-232224  16h22m30.2s -23d22m24.0s  2006-03-1515920129 irsstare TargetMulti SL1,SL2 S13.2.0
SSTc2dJ162244.9-231713  16h22m44.9s  -23d17m13.4s  2006-03-1515920129 irsstare TargetMulti SL1,SL2 S13.2.0
SSTc2dJ162245.4-243124  16h22m45.4s -24d31m23.9s  2006-03-1515900641 irsstare TargetMulti SL1,SL2,LL1,LL2 S13.2.0
SSTc2dJ162305.9-233818 16h23m05.8s  -23d38m17.8s  2006-03-1515920129 irsstare TargetMulti SL1,SL2 S13.2.0
SSTc2dJ162332.8-225847  16h23m32.9s -22d58m46.9s  2006-03-1515900641 irsstare TargetMulti SL1,SL2,LL1,LL2 S13.2.0
Off_position.1 16h24m00.0s  -24d00m00.0s  2004-03-25 0005654272 iesstar TargetFixedSingle SH,LH S13.2.0
Haro.1-4 16h25m10.5s  -23d19m14.5s 2005-03-12 0009833216 aresst TargetFixedSingle LL1,SH,LH S13.2.0
CRBR.2317.3-1925 16h26m18.8s  -24d26m0O***s  2004-08-08 0003607 irsstare TargetFixedSingle LL1,LL2 S13.2.0
VSSG1 16h26m18.9s  -24d28m19.7s 2004-08-28 0005647616 staries TargetMulti SH,LH S13.2.0
GSS30-IRS1 16h26m21.4s  -24d23m04.1s 2004-08-28 000%6476 irsstare TargetMulti SH,LH S13.2.0
DoAr_24E 16h26m23.4s -24d21m00.1s  2004-08-28 0005647616  ariesst TargetMulti SH,LH S13.2.0
GY23 16h26m24.1s  -24d24m48.1s  2004-08-28 0005647616 taress TargetMulti SH,LH S13.2.0
VLA _1623-243 16h26m26.4s -24d24m30.3s  2004-08-29  000982809@sstare TargetFixedSingle SH,LH S13.2.0
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IRS14 16h26m31.0s  -24d31m05.2s 2005-08-12 0012664576 stares TargetFixedSingle SL1,SL2,LL1,SH S13.2.0
WwL12 16h26m44.2s  -24d34m48.4s  2004-08-28 0005647616 taliess TargetMulti SH,LH S13.2.0
Off_position.2 16h27m00.0s  -24d30m00.0s  2004-03-25 0005654528 iesstar TargetFixedSingle SH,LH S13.2.0
OphE-MM3 16h27m05.9s -24d37m08.2s  2005-03-12 0006370816rsstare TargetFixedSingle  SL1,SL2,LL1,LL2,SH,LH S18.2
SR 21 16h27m10.3s  -24d19m12.5s 2004-08-28 0005647616 riessta TargetMulti SH,LH S13.2.0
GY224 16h27m11.2s -24d40m46.7s 2004-08-29 0009829888 stalies TargetMulti SH,LH S13.2.0
WL19 16h27m11.7s -24d38m32.2s  2004-08-29 0009829888 taiiess TargetMulti SH,LH S13.2.0
SSTc2dJ162715.1-245139  16h27m15.1s  -24d51m38.9s  2006-03-151676@688 irsstare TargetFixedSingle SL1,SL2,LL1,LL2 2138
WL20S 16h27m15.7s  -24d38m45.6s  2004-08-29 0009829888 staies TargetMulti SH,LH S13.2.0
IRS37 16h27m17.6s -24d28m56.5s 2004-08-28 0005647616 stares TargetMulti SH,LH S13.2.0
IRS42 16h27m21.5s -24d41m43.1s 2004-08-28 0005647616 stares TargetMulti SH,LH S13.2.0
WL6 16h27m21.8s  -24d29m53.3s  2004-08-28 0005647616  aiesst TargetMulti SH,LH S13.2.0
CRBR.2422.8-3423 16h27m24.6s -24d41m03.3s 2004-03-25 0009846 irsstare TargetFixedSingle SL1,SL2,SH,LH S13.2.0
Elias32 16h27m28.4s  -24d27m21.4s  2005-09-09 0012664320rsstalie TargetFixedSingle SH,LH S13.2.0
IRS46 16h27m29.4s  -24d39m16.3s  2004-08-29 0009829888 staries TargetMulti SH,LH S13.2.0
VSSG17 16h27m30.2s  -24d27m43.4s  2004-08-28 0005647616 sstarie TargetMulti SH,LH S13.2.0
IRS51 16h27m39.8s  -24d43m15.1s  2004-08-29 0009829888 staries TargetMulti SH,LH S13.2.0
SR9 16h27m40.3s  -24d22m04.0s  2004-09-02 0012027392 iesstar TargetFixedSingle SH,LH S13.2.0
2MASS 16282-2432 16h28m13.7s -24d31m39.0s 2004-08-29 00082296 irsstare TargetFixedSingle SL1,SL2,LL1,LL2 S13.2.0
SSTc2dJ162816.7-240514  16h28m16.7s -24d05m14.3s  2006-03-151676@944 irsstare TargetFixedSingle SL1,SL2,LL1,LL2 213
V8530ph 16h28m45.3s  -24d28m19.0s  2005-03-12 0012408576rsstaie TargetFixedSingle LL1,SH,LH S13.2.0
SSTc2dJ163023.8-245951 16h30m23.8s  -24d59m50.9s  2005-09-0915906008 irsstare TargetMulti SL1,SL2,LL2 S13.2.0
SSTc2dJ163027.1-245405  16h30m27.1s  -24d54m05.1s  2005-09-1015906264 irsstare TargetMulti SL1,SL2,LL2 S13.2.0
ROX42C 16h31m15.8s -24d34m02.1s 2005-03-12 0006369792 sstaie TargetFixedSingle SH,LH S13.2.0
ROX43A 16h31m20.1s  -24d30m05.1s 2005-09-09 0015914496 sstane TargetFixedSingle LL1,SH,LH S13.2.0
IRS60 16h31m30.9s -24d24m39.7s  2005-09-09 0006370048 stares TargetMulti LL1,SH,LH S13.2.0
Hara.1-16 16h31m33.5s -24d27m37.1s 2005-09-09 0012664064 tariess TargetMulti SH,LH S13.2.0
SSTc2dJ163135.3-250832  16h31m35.3s  -25d08m32.4s  2005-09-1015906264 irsstare TargetMulti SL1,SL2,LL2 S13.2.0
IRS63 16h31m35.7s  -24d01m29.5s 2004-08-08 0009827840 stares TargetFixedSingle SH,LH S13.2.0
SSTc2dJ163142.3-252501  16h31m42.3s  -25d25m01.2s  2005-09-0915906008 irsstare TargetMulti SL1,SL2,LL2 S13.2.0
L1689-IRS5 16h31m52.1s  -24d56m15.2s  2005-09-09 00138640 irsstare TargetMulti SH,LH S13.2.0
L1689-IRS7 16h32m20.8s  -24d30m29.1s  2005-09-09 0008®’00 irsstare TargetMulti LL1,SH,LH S13.2.0
Hara 1-17 16h32m21.9s  -24d42ml14.7s 2004-08-29 0011827712 taress TargetFixedSingle SL1,SL2,LL1,SH,LH S13.2.0
IRAS_16293-2422B 16h32m22.6s -24d28m32.2s 2005-08-14 00BHB35 irsstare TargetFixedSingle SL1,SL2,SH,LH S13.2.0
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IRAS_16293-2422 16h32m22.9s  -24d28m36.1s 2004-08-29 00128269 irsstare TargetFixedSingle SL1,SL2,SH,LH S13.2.0
SSTc2dJ163322.9-251341 16h33m22.9s -25d13m40.7s  2005-09-1015906264 irsstare TargetMulti SL1,SL2,LL2 S13.2.0
SSTc2dJ163346.2-242753 16h33m46.2s -24d27m53.0s  2005-09-1015906264 irsstare TargetMulti SL1,SL2,LL2 S13.2.0
RNO.90 16h34m09.2s  -15d48m16.8s  2004-08-28 0005650432 ressta  TargetMulti SL1,SL2,LL1,SH,LH  S13.2.0
RNO.91 16h34m29.3s  -15d47m01.4s 2004-08-28 0005650432 riessta TargetMulti SL1,SL2,LL1,SH,LH S13.2.0
SSTc2dJ164136.3-235640 16h41m36.3s  -23d56m39.5s  2005-09-091590@752 irsstare TargetFixedSingle SL1,SL2,LL2 S13.2.0
Wa_.Oph.6 16h48m45.6s  -14d16m35.9s 2006-03-15 0005650688 iesstar  TargetMulti SL1,SL2,LL1,SH,LH  S13.2.0
V1121 Oph 16h49m15.3s  -14d22m08.6s 2006-03-15 0005650688 ariesst TargetMulti SL1,SL2,LL1,SH,LH S13.2.0
IRAS_16544-1604 16h57m19.6s -16d09m23.8s 2005-09-09 00048268 irsstare TargetFixedSingle LL1,LL2,LH S13.2.0
HD_163296 17h56m21.3s  -21d57m21.9s 2004-08-28 0005650944 sstarie TargetFixedSingle SH,LH S13.2.0
HD_163296 17h56m21.3s  -21d57m21.9s 2004-08-28 0009830144 smajr TargetFixedSingle SH,LH S13.2.0
SSTc2dJ181617.4-23241 18h16ml7.4s -2d32m40.9s  2006-04-21 9QQ153 irsstare TargetFixedSingle SL1,SL2,LL1,LL2 S1@.0
SSTc2dJ182813.2+00313 18h28m13.2s 0d03m12.8s  2005-04-14 003682 irsstare TargetMulti SL1,SL2,LL1,LL2,SH S13.2.0
SSTc2dJ182830.0+02015 18h28m30.0s 0d20m14.7s  2005-04-14 00632 irsstare TargetMulti SL1,SL2,LL1,LL2,SH S13.2.0
SSTc2dJ182835.8+283548 18h28m35.8s 0d26m16.0s  2006-04-16 908985 irsstare TargetMulti SL1,SL2,LL2 S14.0.0
VV _Ser 18h28m47.9s 0d08m39.8s  2004-09-01 0005651200 @sstarTargetFixedSingle SL1,SL2,SH,LH S13.2.0
SSTc2dJ182849.4+00604 18h28m49.4s 0d0-6m04.6s  2005-04-14 2006234 irsstare TargetMulti SL1,SL2,LL1,LL2,SH S13.2.0
SSTc2dJ182850.2+00950 18h28m50.2s 0d09m49.6s  2006-04-21 60368 irsstare TargetMulti SL1,SL2,LL1,LL2 S14.0.0
SSTc2dJ182850.4+00754 18h28m50.6s 0d07m54.0s  2005-09-09 607138 irsstare TargetFixedSingle LL1,LL2 S13.2.0
SSTc2dJ182850.9+04605 18h28m50.9s 0d46m05.6s  2006-04-18 503262 irsstare TargetMulti SL1,SL2,LL2 S14.0.0
SSTc2dJ182852.7+02824 18h28m52.7s 0d28m24.2s  2005-04-24 60234 irsstare TargetFixedSingle SL1,SL2,LL2 S13.2.0
SSTc2dJ182854.1+02930 18h28m54.1s 0d29m29.4s  2006-04-19 60239 irsstare TargetMulti SL1,SL2,LL1,LL2 S14.0.0
SSTc2dJ182854.5+02947 18h28m54.5s 0d29m47.0s  2006-04-19 60293 irsstare TargetMulti SL1,SL2,LL1,LL2 S14.0.0
SSTc2dJ182854.9+02952 18h28m54.9s 0d29m52.0s  2006-04-19 60293 irsstare TargetMulti SL1,SL2,LL1,LL2 S14.0.0
SSTc2dJ182859.5+03003 18h28m59.5s 0d30m02.9s  2006-04-19 60232 irsstare TargetMulti SL1,SL2,LL1,LL2 S14.0.0
SSTc2dJ182900.9+02931 18h29m00.9s 0d29m31.5s 2005-04-17 00132 irsstare TargetMulti SL1,SL2,LL1,LL2,SH S13.2.0
SSTc2dJ182901.1+03145 18h29m01.1s 0d31m45.1s  2006-04-19 60232 irsstare TargetMulti SL1,SL2,LL1,LL2 S14.0.0
SSTc2dJ182901.2+02933 18h29m01.2s 0d29m33.2s  2006-04-21 60368 irsstare TargetMulti SL1,SL2,LL1,LL2 S14.0.0
SSTc2dJ182901.8+02946 18h29m01.8s 0d29m46.7s  2006-04-19 60239 irsstare TargetMulti SL1,SL2,LL1,LL2 S14.0.0
SSTc2dJ182901.8+02954 18h29m01.8s 0d29m54.3s  2005-04-17 00132 irsstare TargetMulti SL1,SL2,LL1,LL2,SH S13.2.0
SSTc2dJ182902.6+03300 18h29m02.6s 0d33m00.3s  2006-04-18 603262 irsstare TargetMulti SL1,SL2,LL2 S14.0.0
SSTc2dJ182902.8+03009 18h29m02.9s 0d30m09.0s 2006-04-19 60293 irsstare TargetMulti SL1,SL2,LL1,LL2 S14.0.0
SSTc2dJ182904.4+03324 18h29m04.4s 0d33m23.7s  2006-04-21 60368 irsstare TargetMulti SL1,SL2,LL1,LL2 S14.0.0
SSTc2dJ182906.2+03043 18h29m06.2s 0d30m43.0s  2006-04-19 60232 irsstare TargetMulti SL1,SL2,LL1,LL2 S14.0.0
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Table 2—Continued

Target RA [J2000] Dec [J2000] Ohtate AORKkey AOT_type Obsmode Modules Version
SSTc2dJ182906.8+03034  18h29m06.8s 0d30m34.0s  2006-04-19 603993 irsstare TargetMulti SL1,SL2,LL1,LL2 S14.0.0
SSTc2dJ182909.8+03446  18h29m09.8s 0d34m45.8s  2005-04-14 (00632 irsstare TargetMulti SL1,SL2,LL1,LL2,SH S13.2.0
SSTc2dJ182914.0+01812 18h29m14.0s 0d18m12.0s 2006-04-18 50262 irsstare TargetMulti SL1,SL2,LL2 S14.0.0
SSTc2dJ182914.8+00424  18h29m14.8s 0d0-4m23.7s  2005-04-17 200132 irsstare TargetMulti SL1,SL2,LL1,LL2,SH S13.2.0
SSTc2dJ182916.2+01822 18h29m16.2s 0d18m22.5s 2005-04-17 00132 irsstare TargetMulti SL1,SL2,LL1,LL2,SH S13.2.0
SSTc2dJ182928.2+02257 18h29m28.2s  0d0-22m57.4s  2005-04-14 3200368 irsstare TargetMulti SL1,SL2,LL1,LL2,SH S13.2.0
SVS9 18h29m45.1s 1d18m47.0s  2004-09-02 0009828864 ressta  TargetMulti SL1,SL2 S13.2.0
SVS9 18h29m45.0s 1d18m47.0s  2005-09-09 0015913728 ressta TargetFixedSingle LL2 S13.2.0
Serp-S68N 18h29m48.1s 1d16m42.5s  2004-09-01 0009828608sstare TargetMulti SH,LH S13.2.0
EC69 18h29mb54.4s 1d15m01.8s  2004-03-27 0009407232 rgssta  TargetMulti SL1,SL2,SH,LH S13.2.0
EC69 18h29m53.4s 1do0Om00.0s  2005-04-14 0005826048 irsmaffargetFixedSingle SL1 S13.2.0
EC69 18h29m53.4s 1d00m00.0s  2005-04-14 0005825792 irsmafargetFixedSingle SL1 S13.2.0
EC74 18h29m55.7s 1d14m31.6s 2004-03-27 0009407232 ressta  TargetMulti SL1,SL2,SH,LH S13.2.0
EC74 18h29m56.2s 1dO0Om00.0s  2005-04-14 0005826048 irsmaffargetFixedSingle LL2 S13.2.0
EC74 18h29m56.2s 1d00m00.0s  2005-04-14 0005825792 irsmafargetFixedSingle LL1 S13.2.0
Serp-SMM4 18h29m56.6s 1d13m15.1s 2004-09-01 0009828608rsstatie TargetMulti SH,LH S13.2.0
Serp-SMM4 18h29m56.7s 1d13m15.8s  2005-04-14 0005826048rsmap TargetFixedSingle LL2 S13.2.0
Serp-SMM4 18h29m56.7s 1d13m15.8s  2005-04-14 0005825792rsmap TargetFixedSingle LL1 S13.2.0
EC82 18h29m56.9s 1d14m46.5s  2004-03-27 0009407232 ressta  TargetMulti SL1,SL2,SH,LH S13.2.0
EC88 18h29m57.6s 1d13m00.6s  2004-03-27 0009407232  rassta  TargetMulti SL1,SL2,SH,LH S13.2.0
EC90 18h29m57.8s 1d14m05.9s  2004-09-01 0009828352 ressta TargetFixedSingle SL1,SL2,SH,LH S13.2.0
EC92 18h29m57.9s 1d12m51.6s  2004-03-27 0009407232 ressta  TargetMulti SL1,SL2,SH,LH S13.2.0
CK4 18h29m58.2s 1d15m21.7s  2004-03-27 0009407232 iesstar  TargetMulti SL1,SL2,SH,LH S13.2.0
Serp-SMM3 18h29m59.2s 1d14m00.3s  2004-09-01 0009828608rsstatie TargetMulti SH,LH S13.2.0
EC118 18h30m00.6s 1d15m20.1s  2004-09-01 0011828224 ar@sst TargetFixedSingle SL1,SL2,SH S13.2.0
SVS8 18h30m11.5s 1d15m42.5s  2004-09-02 0009828864 ressta  TargetMulti SL1,SL2 S13.2.0
LkHA _348 18h34m12.6s 0d0-26m21.8s 2006-04-16 0009831424 aresst TargetFixedSingle SL1,SL2,SH,LH S14.0.0
R_CrA_IRS5 19h01m48.0s  -36d57m21.6s 2005-04-14 0009835264 tariess TargetFixedSingle SL1,SL2,LL1,SH S13.2.0
CrA_IRS7A 19h01m55.3s  -36d57m22.0s  2005-04-14 0009835008 iesstar  TargetMulti SL1,SL2,SH,LH S13.2.0
CrA_IRS7B 19h01m56.4s  -36d57m28.0s  2005-04-14 0009835008 iesstar  TargetMulti SL1,SL2,SH,LH S13.2.0
CrA_IRAS32 19h02m58.7s  -37d07m34.5s  2005-04-14 0009832192 sstaie TargetFixedSingle SL1,SL2,LL1,SH S13.2.0
Cyg.OB2.No12 20h32m41.0s 41d14m28.9s  2004-10-23 0009834496 aresst TargetFixedSingle LL1,SH,LH S13.2.0
L1014 IRS 21h24m07.5s 49d59m09.0s  2004-10-23 0012116736 rigssta TargetFixedSingle SL1,SL2,LL1,LL2 S13.2.0
IRAS_23238+7401 23h25m46.6s 74d17m37.2s  2004-10-23 000983372irsstare TargetFixedSingle SL1,SL2,SH,LH S13.2.0
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Table 2—Continued

Target RA [J2000] Dec [J2000] Ohbtate AORkey AOT_type Obsmode Modules Version
BF_Ori 5h37m13.3s -6d35m00.6s  2004-10-03 0005638144 isstar TargetFixedSingle  SL1,SL2,LL1,SH,LH S13.2.0
Bloutflow 3h33m17.4s 31d09m36.0s  2005-09-08 0015915520 smaip TargetFixedSingle SH S13.2.0
Ced 110.IRS4-off 11h06m50.5s  -77d22m40.5s  2005-03-17 0013376512irsmap TargetFixedSingle SH S13.2.0
Sz102-off 16h08m28.9s  -39d03m14.9s 2005-03-18 001337702 irsmap TargetFixedSingle SH S13.2.0
IRS46-off 16h27m30.4s  -24d39m04.8s  2005-03-18 00133¥600 irsmap TargetFixedSingle SH S13.2.0
Hara 1-17.VSSG1l-off 16h32m22.6s -24d42m10.1s 2005-03-18 001337625 irsmap TargetMulti SH S13.2.0
SerpensCoreN\\L 18h29m50.4s 1d14m53.0s  2005-04-14 0005825792 irsmap gefFxedSingle SL,LL S13.2.0
SerpensCoreN\\2 18h29m50.5s 1d14m53.1s  2005-04-14 0005826048 irsmap gefFaxedSingle SL,LL S13.2.0
EC74-69-CK4-off 18h29m58.7s 1d15m28.4s  2005-04-14 (0DEB38 irsmap TargetMulti SH S13.2.0




Table 3. Calibration sources

Source

AOR
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LH

HD 166780

HD 173511

HR 5467

HR 6348

HR 7018
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9529344
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8555776
8561152
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9265920
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9097984
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10046976
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9099520
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Table 3—Continued

Source AOR

SL LL
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I

l—
I

13518592
13732864
13774848
15334144
15340288
15669504
15708160
15708928
15881216
15883008
16088832
16093440
16095744
16294400
16338432
16338944
16339456
16339968
16914432
16912128
16919040
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Table 4. 1e flux calibration uncertainty (%) for high precision poingin

Order — 1o uncertainty —
SL LL SH LH

1 52 28

2 42 4.6

3 42 4.6
11 .. .. 1.0 09
12 . .. 11 09
13 .. .. 11 0.8
14 e .. 11 07
15 e .. 11 07
16 e .. 15 07
17 e .. 15 10
18 e .. 11 10
19 e .. 10 1.0
20 e .. 09 09
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Table 5.

List of Observed MIPS SED AORs

Target RA Dec Ohslate AORkey Chop Ncyc  Version
CoKuTau4 04h41m16.79s  28d40m00.5s  2005-02-26  5800704+1 4 S13.2.0
SXCha 10h55m59.74s  -77d24m39.9s  2005-03-06  5800960+1 10 S13.2.0
Sz102 16h08m29.70s  -39d03m11.2s  2005-03-09 580147242 20 S13.2.0
Harol-1 16h21m34.69s -26d12m27.0s  2005-03-09  5801728+1 10 S13.2.0

a7



Table 6. Input list for automatic feature identification

ID em/abs/cnt A2 FWHMP  contl& contlly cont2& cont2ls
[1m] [pm] [pm] [pm] [pm] [pm]

H2_S0 em 28.219
H2_.S1 em 17.035
H2_.S2 em 12.279
H2_S3 em 9.665
H2_S4 em 8.025
H2_S5 em 6.91
H2_S6 em 6.109
H2_.S7 em 5511
Ne.ll em 12.814
Ne_lll em 15.56
Fel em 24.042
Fell em 17.936
Fell em 25.988
S| em 25.249
S em 18.71
Si_ll em 34.82
PAH_11.3 em 11.3 0.1 10.5 10.9 11.6 12.1
PAH_12 em 12.7 0.3 119 12.3 13.0 13.6
PAH_6 em 6.2 0.2 5.7 6.05 6.5 6.8
PAH_7_8 em 7.7&8.6 0.7&0.4 6.8 7.10 9.0 9.3
CO.2 abs 15.15& 15.5 0.35&0.5 14.40 14.75 15.87 16.39
ICE6 abs 6.0&6.85 0.4&0.3 5.40 5.65 7.20 7.60
SiO_s abs/em 9.7&11.0 15&1.5 7.1 7.9 13.0 14.0
SiOb abs/em 18.52&22.0 3.0&3.0 13.2 14.7 25. 30.
Sio em 34.0 2.0 30.5 315 36.0 375
Em.11.3 em 11.3 0.6 10 10.7 11.7 12.5
IRAC 3 cnt 5.7
IRAC 4 cnt 7.8
MIPS 24 cnt 23.5

aThe center wavelength of the Gaussian fitting profile. When wavelengths are listed, the fitting
profile is composed of two Gaussian components.

bThe full width at half maximum of the Gaussian fitting profi&hen two FWHM are listed, the fitting
profile is composed of two Gaussian components.

“The continuum is defined as from cont 1a to cont 1b on the stawélength side of the feature and from
cont 2a to cont 2b on the long wavelength side of the featurédf the FWHM and continuum wavelengths
are not defined, then the feature is either unresolved or &incam feature. For unresolved features,
the FWHM is set to the instrument resolution and the contimuagions are defined as; contla\ —
4xFWHM, cont1b= X\ — 1.5xFWHM, cont2a&= X\ + 1.5xFWHM, and cont 2b= A + 4xFWHM.

Note. — For the continuum features, IRAC 3, IRAC 4, and MIPStBé instrumental filter profiles are
used (see Figure 15).
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Table 7.

List of Identified Gas-Phase Features

Feature
Wavelength f:m]

H2S0
28.2

H2S1
17.0

H2S2
12.3

H2S3
9.7

H2S4
8.0

H2S5
6.9

H2.S6
6.1

H2.S7
5.5

Nell
12.8

Ne._lll
15.6

Fe._l

Fe.ll

24.0

Fe.ll
17.9

Sl Sl
26.0 .2 2518.7

Si.ll
34.8

LDN1448RS1
LDN1448 NA
IRAS_03235+3004
IRAS_03245+3002

L1455 SMM1

RNO_15

L14551RS3
IRAS_03254+3050

LkHA _325

LkHA 270

LkHA 271
IRAS_03271+3013
SSTc2dJ033036.0+303024
SSTc2dJ033037.0+303128
LkHA _326
SSTc2dJ033052.5+305418
IRAS_03292+3039
SSTc2dJ033241.7+311046
IRAS_03301+3111
SSTc2dJ033314.4+310711
Bl-a

Bl-c

B1-b
SSTc2dJ033327.3+310710
LkHA _327
SSTc2dJ033341.3+311341
IRAS_03380+3135
BD+31.634
SSTc2dJ034202.2+314802
SSTc2dJ034219.3+314327
RNO_19

IRAS_03406+3133
HH_211-mm



Table 7—Continued

Feature H2S0 H2S1 H2S2 H2S3 H2S4 H2S5 H2S6 H2S7  Nell Ne._lll Fe.l Fe_ll Fe.ll Sl Sl Si.ll
Wavelength [:m] 28.2 17.0 12.3 9.7 8.0 6.9 6.1 5.5 12.8 15.6 24.0 17.9 26.0 .2 2518.7 34.8

0S

SSTc2dJ034438.5+320801 - v - - - - - - - - - - - - - R
LkHA _330 - - - - - - - - - - - - - -
IRAS_03439+3233 - - - - - - - - - - - - - R R R
IRAS_03445+3242 - - - - - - - - - - R v v - - v
IRAS_03446+3254 - ? - - - - - - ? - - - - - - -
IRAM _04191+1522 - v - - - - - - - - - - R - R R
Elias3AOR1 - - - - - - - - - - - - R -
Elias3 AOR2 - - - - - - - - - - - - R - - R
LkCa8 - - - - - - - - - - - - - - - -
SSTc2dJ042838.9+265135 - *o - - - - - - - - - - R - - -
1Q_Tau - - - - - - - - ? - - - - - - R
FX_Tau - - - - - - - - - - - - - _
V710.Tau - - - - - - - - - - - - - _
RXJ0432.8+1735 - - - - - - - - - - - - - R R R
Elias13 - - - - - - - - - - R - - N
DN_Tau - - - - - - - - - - - - - - - _
CoKu. Tau3 - - - - - - - - - - - - - - - -
Tamura2AOR1 - - - B - - - - - - - - - - - N
Tamura2AOR2 - - - - - - - - - - - - - - - -
Elias15A0R1 - - - - - - - - - - - - R -
Elias15A0R2 - - - - - - - - - - - - R -
Elias16 - - - - - - - - - - - R - R R R
TamuraBAOR1 - - - B - - - - - - - - - -
Tamura8AOR2 - - - - - - - - - - - - - - - -
CoKu.Tau4d - - - B - - - - - - - - - -
BF_Ori - - - - - - - - - - - - - -
RR.Tau - - - - - - - - - - - - - - - -
IRAS_08242-5050 - - - - - - - - v - - v _x - - -
IRAS_08261-5100 - - - - - - - - - - - - R - - -
IRAS_08267-3336 - - - - - - - - ? - - - - - R R
SX_Cha - - - - - - - - - - R R - R
SY_Cha - - - - - - - - - - R R - R R R
TW_Cha - - - - - - - - - - R R - R
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Table 7—Continued

Feature H2S0 H2S1 H2S2 H2S3 H2S4 H2S5 H2S6 H2S7 Nell Nedll Fe.l Fell  Fell SH S Sill
Wavelength f:m] 28.2 17.0 12.3 9.7 8.0 6.9 6.1 5.5 12.8 15.6 24.0 17.9 26.0 .2 2518.7 34.8

Ced110.IRS4 - v v - - - - - v - - v - - - -
Ced110.IRS6 - - ? - - - - - v - - - - - - -
B35 - - - - - - - - - - - - - - - -
VW_Cha - - - - - - - - v - - - - - - -
Hn_9 - - - - - - - - - - - - - - - -
VZ_Cha ? - - - - - - - - - - - - - - -
WX_Cha - - - - - - - - - - - - - - - -
ISO-Cha237 - - ? - - - - - - - - - - - - -
C7-11 - - - - - - - - - - - - - - - -
HM_27 - - - - - - - - - - - - - - - -
XX _Cha - - - - - - - - - - - - - - - i
HD_98922 - - - - - - - - - , - - - - - -
HD_101412 - - - - - - - - - - - - - - - -
T_Cha - - - - - - - - v ? - - - - - R
IRAS_12535-7623 - - - - - - - - - - - - - - - -
ISO-Chall13 - - - - - - - - - - - - - - R R
IRAS_12553-7651 - - - - - - - - - - - - - - - B,
Off_position.3 - - - - - - - - - - - - - - - -
RXJ1301.0-7654 - - - - - - - - - - - - - - - R
Sz50 - - - - - - - - - - - - - - - -
ISO-Chall54 - - - - - - - - - - - - - - - -
SSTc2dJ130234.5-772252 - - *? - - - - - - - - - - - - -
DL_Cha - - - - - - - - - , - - - - - -
SSTc2dJ130718.0-774053 - - - - - - - - - - - - - - - -
SSTc2dJ130827.2-774323 - - - - - - - - - - - - - - - -
Sz62 - - - - - - - - - - - - - ? - -
IRAS_13546-3941 - - x - - - - - ? - - - - - - -
HD_132947* v ? - - - - - - - - - - - - R R
HD_135344 - - - - - - - - - - - - - - - -
IRAS_15398-3359 - - - - - - - - - - - ? - - - v
HT_Lup-AOR1 - - - - - - - - - - - - - - - -
HT_Lup-AOR2 - - - - - - - - - - - - - - - -
GW_Lup - - - - - - - - - - - - R
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Table 7—Continued

Feature
Wavelength f:m]

H2S0
28.2

H2S1
17.0

H2S2
12.3

H2S3
9.7

H2S4
8.0

H2S5
6.9

H2.S6
6.1

H2S7
5.5

Nell
12.8

Ne_lll
15.6

Fe._l

Fe.ll
24.0

Fe_ll
17.9

Sl Sl
26.0 .2 2518.7

Si.ll
34.8

HM _Lup

Sz73

GQ_Lup

Sz76

IM _Lup

RU_Lup

Sz84

RY_Lup
SSTc2dJ160115.9-415334
SSTc2dJ160145.9-415824
SSTc2dJ160159.6-415306
EX_Lup

RXJ1603.2-3239

Sz96

Sz102

AS_205
SSTc2dJ161148.7-381758
SSTc2dJ161159.8-382338
RXJ1615.3-3255

Hara.1-1
SSTc2dJ162145.1-234232

SSTc2dJ162148.5-23402A0R1
SSTc2dJ162148.5-23402A0R2

SSTc2dJ162221.0-230403
SSTc2dJ162230.2-232224
SSTc2dJ)162244.9-231713
SSTc2dJ162245.4-243124
SSTc2dJ162305.9-233818
SSTc2dJ162332.8-225847
Off_position.1

Hara.1-4
CRBR.2317.3-1925
VSSG1
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Table 7—Continued

Feature H2S0 H2S1 H2S2 H2S3 H2S4 H2S5 H2S6 H2S7 Nell Ne_lll Fe_l Fe_ll Fe.ll S Sl Si_ll
Wavelength [im] 28.2 17.0 12.3 9.7 8.0 6.9 6.1 5.5 12.8 15.6 24.0 17.9 26.0 .2 2518.7 34.8
GSS30-IRS1 - - - - - - - - - - - - ? - - -
DoAr_24E ? - ? - - - - - ? - - - - - - -
GY23 - - - - - - - - - - - - - - - -
VLA _1623-243 v v v - - - - - - - - - - - - -
IRS14 v v v - - - - - - - - - - - - -
WL12 - - - - - - - - ? - - - - - - -
Off_position.2 v - - - - - - - - N - N N v
OphE-MM3 - - - - - - - - - - - - - - - -
SR21 ? - - - - - - - - - - - - - - -
GY224 - - - - - - - - - - - - - - - -
WL19 ? - - - - - - - - - - - - - - -
SSTc2dJ162715.1-245139 - - - - - - - - - - - - - - -
WL20S - - - - - - - - v - - v - - - -
IRS37 - - - - - - - - v - - - - - - -
IRS42 - - - - - - - - - - - - - - - -
WL6 - - - - - - - - - - - - - - - -
CRBR.2422.8-3423 - - ? - - - - - - - - - - - - -
Elias32 - - ? - - - - - - - N N - N N N
IRS46 v - - - - - - - - - - - - - - -
VSSG17 v v - - - - - - - - - ? - - - v
IRS51 - - - - - - - - - - - - - - - -
SR9 - - v - - - - - ? - - - - - - -
2MASS 16282-2432 - - - ? - - - - - - - - - - - -
SSTc2dJ162816.7-240514 - - - - - - - - - - - - - - -
V8530ph - - v - - - - - ? - - - - - - -
SSTc2dJ163023.8-245951 - - - - - - - - - - - - - - -
SSTc2dJ163027.1-245405 - - - - - - - - - - - - - - -
ROX42C - - - - - - - - - - - - - - - -
ROX43A - - - - - - - - - - - - - - - -
IRS60 - - - - - - - - - - - - - - - -
Haro.1-16 - - - - - - - - - - - - - - - -
SSTc2dJ163135.3-250832 - - - - - - - - - - - - - - -
IRS63 - - - - - - - - - - . - - -
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Table 7—Continued

Feature
Wavelength f:m]

H2S0
28.2

H2S1
17.0

H2S2
12.3

H2S3
9.7

H2S4
8.0

H2S5
6.9

H2.S6
6.1

H2S7
5.5

Nell
12.8

Ne._lll
15.6

Fe._l

Fe_ll Fe.ll

24.0

17.9

Sl Sl
26.0 .2 2518.7

Si.ll
34.8

SSTc2dJ163142.3-252501
L1689-IRS5

L1689-IRS7

Hara 1-17
IRAS_16293-2422B
IRAS_16293-2422
SSTc2dJ163322.9-251341
SSTc2dJ163346.2-242753
RNO_90

RNO91
SSTc2dJ164136.3-235640
Wa_.Oph 6

V1121 Oph
IRAS_16544-1604
HD_163296A0R1
HD_163296A0R2
SSTc2dJ181617.4-23241
SSTc2dJ182813.2+00313
SSTc2dJ182830.0+02015
SSTc2dJ182835.8+283548
VV _Ser
SSTc2dJ182849.4+00604
SSTc2dJ182850.2+00950
SSTc2dJ182850.4+00754
SSTc2dJ182850.9+04605
SSTc2dJ)182852.7+02824
SSTc2dJ182854.1+02930
SSTc2dJ)182854.5+02947
SSTc2dJ182854.9+02952
SSTc2dJ182859.5+03003
SSTc2dJ182900.9+02931
SSTc2dJ182901.1+03145
SSTc2dJ182901.2+02933



Table 7—Continued

Feature H2S0 H2S1 H2S2 H2S3 H2S4 H2S5 H2S6 - H2S7 Nell Ne._lll Fe.l Fe.ll Fe_ll Sl Sl Si-ll
Wavelength [:m] 28.2 17.0 12.3 9.7 8.0 6.9 6.1 5.5 12.8 15.6 24.0 17.9 26.0 .2 2518.7 34.8

GG

SSTc2dJ182901.8+02946 - - - - - - - - - - - - - - - -
SSTc2dJ182901.8+02954 - v ? - - - - - - ? - - - - - -
SSTc2dJ182902.6+03300 - - - - - - - - - - - - - - - -
SSTc2dJ182902.8+03009 - v - - - - - - - - - - - - R .
SSTc2dJ182904.4+03324 - - - - - - - - - - - - - - - -
SSTc2dJ182906.2+03043 - - - - - - - - - - - - - - - -
SSTc2dJ182906.8+03034 - ? - - v v v v - - - - - - - -
SSTc2dJ182909.8+03446 - - - - - - - - - - - - - - - -
SSTc2dJ182914.0+01812 - - - - - - - - - - - - - - - -
SSTc2dJ182914.8+00424 - - - - - - - - - - - - - - - -
SSTc2dJ182916.2+01822 - - - - - - - - - - - - - - - -
SSTc2dJ182928.2+02257 - - - - - - - - v - - - - - v -
SVS9AOR1 - - - - - - - - - - - - - R - -
SVS9QAOR2 -
Serp-S68N -
EC69A0OR1 - ;
EC69A0R2 - - - - - - - - - - - - - - R B
EC69A0R3 - -
EC74A0OR1 - v v - - - - - N - - - - R - R
EC74A0OR2 v

EC74A0OR3
Serp-SMM4AOR1
Serp-SMM4AOR2 - - - - - - - - - - - ? - - - -
Serp-SMM4AOR3 - -
EC82 - - v - - - - - ? - - - - - - -
EC88 - -
EC90 - -
EC92* - -
CK4 - v
Serp-SMM3 - v
EC118 - v
SVS8 - - - - - - - - - - - - - - -
LkHA _348 - - - - - - - - - - - - - - - -

NENEN
SN
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Table 7—Continued

Feature H2S0 H2S1 H2S2 H2S3 H2S4 H2S5 H2S6 H2S7  Nell Ne_lll Fe.l Felll Fe.ll S Sl silll
Wavelength [:m] 28.2 17.0 12.3 9.7 8.0 6.9 6.1 55 12.8 15.6 24.0 17.9 26.0 .2 2518.7 34.8
R_CrA_IRS5 - - - - - - - - v ? - - - - v -
CrA_IRS7A - - - - - - - - v ? - v - - v -
CrA_IRS7.B - v - - - - - - v -k - - - R 2 R
CrA_IRAS32 - - - v - - - - v - - v - - - -
Cyg. OB2.No12 - - - - - - - - v v - - - - v v
L1014IRS - - - - - - - - - - - - R - R i,
IRAS_23238+7401 - - - - - - - - v - - - - - - -
BF_Ori - - - - - - - - - - - - - - - -

*Automated feature identification is suspect. Please chagkile for details.

**A nearby source was within the slit for some modules. Pleasdag files for details.

Frature identification is thus diffic



LS

Table 8. List of Identified Solid-state Features

Feature PAH11.3 PAH12 PAH.6 PAH_7_8 CO.2 ICE_6 SiOs SiQb Siol Em_11.3 irac3 irac4 mips24
Wavelength f:m] 11.3 12.7 6.2 7.7/8.6 15.1 6.0 9.7 18.6 34.0 11.3 5.8 8.0 0 24.

Units - - - - - - - - - - (mJy)  (mJy) (mJy)
LDN1448IRS1 - - - - v ? vV (A) v (E) - v 377 456 2312
LDN1448NA - - - - v v VA V(A - - 63 145 3919
IRAS_03235+3004 - - - - v v vV (A) - - - 10 11 497
IRAS_03245+3002 - - - - - v - - - - 5 6 2525
L1455 SMM1 - - - - v v V' (A) - - - 7 13 815
RNO.15 - - - - v ? V(E) V(B - ? 706 1113 1769
L1455IRS3 - - - - v ? - ?(E) - - 37 58 269
IRAS_03254+3050 - - - - v v V' (A) - - - 214 225 1429
LkHA _325 - - - - - - V(E) ?(E) - v 329 408 435
LkHA 270 - - - - - - ?(E) - - - 347 360 556
LkHA 271 - - - - - - v'(E) - - - 77 65 133
IRAS_03271+3013 - - - - v v vV (A) v (A) - - 17 37 1814
SSTc2dJ033036.0+303024 - v - - ? ? vV (E) V' (E) - v 406 418 631
SSTc2dJ033037.0+303128 - - - - v ? v (E) ?(E) - - 250 268 331
LkHA _326 - - - - ? ? vV (E) ?(E) - ? 270 284 817
SSTc2dJ033052.5+305418 - - - - v - vV (E) ?(E) - v 35 43 115
IRAS_03292+3039 - - - - - - - v (E) ? - - - 18
SSTc2dJ033241.7+311046 - - - - - - vV (E) V' (E) - - 21 26 130
IRAS_03301+3111 - - - - - ? vV (A) - - - 335 639 4277
SSTc2dJ033314.4+310711 - - - - v - - v (A) - - - - 120
Bl-a - - - - v v V' (A) ?(A) - - 72 84 1849
Bl-c - - - - v v vV (A) - - - 76 159 1320
B1-b - - - - v v V' (A) ?(A) - - 21 26 210
SSTc2dJ033327.3+310710 - - - - v ? ?(A) - - - 2 4 554
LkHA _327 - - - - - - v'(E) - v - 811 805 1076
SSTc2dJ033341.3+311341 - - - - - - - - - v 81 85 175
IRAS_03380+3135 - - v v - - vV (A) - - v 383 321 784
BD+31634 - - - - - - vV (E) - - - 29 49 169
SSTc2dJ034202.2+314802 - - - - v - - ?(E) - - - - 138
SSTc2dJ034219.3+314327 - - - - - - v (E) - - v 47 50 126
RNO_19 v v v v > - ? (A)* - - v 333 467 233
IRAS_03406+3133 - - - - - - v (E) ?(E) - v 191 230 530
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Table 8—Continued

Feature PAHL1.3 PAH12 PAH.6 PAH_7_8 CO.2 ICE_6 SiOs SiQb Siol Em_11.3 irac3 irac4 mips24
Wavelength [im] 11.3 12.7 6.2 7.7/8.6 15.1 6.0 9.7 18.6 34.0 5.8 8.0 0 24.

Units - - - - - - - - - - (mJy)  (mJy) (mJy)
HH_211-mm ? - - - - - vV (A)* - - - - - 170
SSTc2dJ034438.5+320801 - - - - - - V' (E) ? (Ey - - 28 34 147
LkHA _330 v - v ? > - v (E) - - - 787 667 3270
IRAS_03439+3233 - - - - v ? v (A) - - - 109 133 694
IRAS_03445+3242 - - - - v v v'(A) V' (A) - - 1066 1312 3574
IRAS_03446+3254 - - - - - - - - - v 120 155 473
IRAM _04191+1522 - - - - - - - - - - - 16
Elias3 AOR1 - - - - - v vV (A) - - - 861 495 -
Elias3AOR2 - - - - - v v (A) - - - 896 509 -
LkCa8 - - - - - - V' (E) ?(E) - v - - 305
SSTc2dJ042838.9+265135 - - - - ? - - - - - - 31
IQ_Tau - - - - - - V(E) ?(E) - v - - 518
FX_Tau - - - - - - V(E) V(B - v - - 486
V710_Tau - - - - - - V(E) - - v - - 297
RXJ0432.8+1735 - - - - - - - - - 28 16 18
Elias13 - - - - - v v'(A) - - - 1369 780 -
DN_Tau - - - - - - - ?(E) - - - - 494
CoKu.Tau3 - - - - v - v (E) ?(E) - v - - 372
Tamura2AOR1 - - - - - - v (A) - - - 373 217 -
Tamura2AOR2 - - - - - - - - - - - - -
Elias15A0R1 - - - - - v vV (A) - - - 518 304 -
Elias15A0R2 - - - - v - - V(A) - - - - -
Elias16 - - - - - v V' (A) - - - 4258 2435 -
TamuraBAOR1 - - - - - v v (A) - - - 470 281 -
Tamura8AOR2 - - - - v - - - - - - - -
CoKu.Tau4 - - - - * - - vV (E) - - - - 936
BF_Ori - - - - v - V(E) V(E) - v 605 1000 970
RR_Tau v v v v - - vV (E) V' (E) ? ? 1052 1380 1846
IRAS_08242-5050 - - - - v VA V(A - - 637 1074 6545
IRAS_08261-5100 - - - - - - v (A) v (E) - - 523 662 2850
IRAS_08267-3336 - - - - ? - V' (E) V' (E) - ? 152 224 947
SX_Cha - - - - ? - V(E) ?(E) - v - - 760
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Table 8—Continued

Feature PAH11.3 PAH12 PAH.6 PAH_7_8 CO.2 ICE_6 SiOs SiQb Siol Em_11.3 irac3 irac4 mips24
Wavelength fim] 11.3 12.7 6.2 7.7/8.6 151 6.0 9.7 18.6 11.3 5.8 8.0 0 24.

Units - - - - - - - - - - (mJy)  (mJdy) (mJy)
SY_Cha - - - - ? - V(E) V(E) - v - - 456
TW_Cha - - - - - - v (E) V' (E) - - - - 296
Ced110IRS4 ? - - - v - - - - - - - 1042
Ced 110IRS6 - - - v - v (E) - - - - - 1580
B35 - - - - v - v (E) - ? ? - - 312
VW _Cha - - - - - - v (E) - - v - - 1352
Hn9 - - - - v - v (E) V' (E) - v 167 169 298
VZ_Cha - - - - - - v (E) - - v* - - 425
WX_Cha - - - - - - v (E) - - v - - 422
1ISO-Cha237 - - - - - v (E) ?(E) - v - - 862
Cc7-11 - - - - - - v (E) - - v - - 303
HM_27 - - - - - - v (E) - - - - - 502
XX_Cha - * - - - - v (E) - - v* - - 276
HD_98922 - v* - - ? - V(E) V(E) - v - - 21768
HD_101412 - - v v - - V(E) V(E) v v 1773 2139 2414
T_Cha v - - - - - v (E) ? (A - - - - 1329
IRAS_12535-7623 - - - - v - V(E) ?2(E) ? v - - 437
ISO-Chall13 - - - - - - * - - -* 6 6 9
IRAS_12553-7651 - - - - v v v (A) vV (A) - - 565 586 3420
Off_position.3 - ? - - - - - - - - - - -13
RXJ1301.0-7654 - - - - - * v (E) V' (E) - ?* 26 40 139
Sz50 - - - - - - v (E) - - v - - 440
ISO-Chall54 - ? - - v v - V' (E) - v 319 219 630
SSTc2dJ130234.5-772252 *- -* -* -* - - - - - - 1 3 -
DL_Cha - v - - - - - V(E) - v - - 17159
SSTc2dJ130718.0-774053 - - - - - - V(E) - - ? 7 7 -
SSTc2dJ130827.2-774323 - - - - - - *- - - - 2 3 -
Sz62 - - - - - - - ?(E) - - 64 61 123
IRAS_13546-3941 - - - - v v -* - - - 304 373 1229
HD_132947* - - - - - - - ?(E) - - 123 36 93
HD_135344 v - - - >* - V(E  ?(A)* - ? - - 4579
IRAS_15398-3359 - - - - v v v (A) ?(A) - - 48 85 1006
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Table 8—Continued

Feature PAHL1.3 PAH12 PAH.6 PAH.7_8 CO2 ICE_6 SiO_s SiQb Siol Em_11.3 irac3 iracd mips24
Wavelength [im] 11.3 12.7 6.2 7.7/8.6 15.1 6.0 9.7 18.6 34.0 11.3 5.8 8.0 0 24.

Units - - - - - - - - - - (mJy)  (mJy) (mJy)
HT_Lup_AOR1 - - - - - - V(E) V(E) - v 1603 1937 3454
HT_Lup_AOR2 - - - - - - V' (E) -* - ? 1506 1985 3499
GW._Lup - - - - - - v (E) - - ?>* 96 111 264
HM_Lup - - - - - - V(E) V(E) - v 80 104 238
Sz73 - - - - ? ? V' (E) vV (E) - v 302 391 1156
GQ.Lup - - - - - - V(E) V(E) - - 648 561 834
Sz76 - - - - - - V' (E) - - - 24 28 69
IM_Lup - - - - - - V(E) V(B - v* 277 359 861
RU_Lup - - - - - ? VE) 2(E) - v 1044 1166 3147
Sz84 - - - - - - - 2 (AF - - 17 11 33
RY_Lup ? - - - v ? V(E) V(E) - - 813 891 2960
SSTc2dJ160115.9-415334 - - - - - ? vV (A) - - - 32 19 -
SSTc2dJ160145.9-415824 - - - - - - V' (A) - - - 41 24 -
SSTc2dJ160159.6-415306 - - - - - ? vV (A) - - - 32 18 -
EX_Lup - - - - - - V(E) V(B - v 238 405 975
RXJ1603.2-3239 - - - - - - - - - - 28 16 11
S796 ? - - - - - V(E) V(E) - e 131 151 227
Sz102 - - - - v - V' (E) vV (E) - v 23 57 372
AS_205 - - - - - - V(E) V(E) - v 4909 5681 12367
SSTc2dJ161148.7-381758 - - - - - - - - - ? 10 10 26
SSTc2dJ161159.8-382338 - - - - - - V' (E) - - v 8 10 22
RXJ1615.3-3255 - - - - - - V(E) V(E) - v 40 60 412
Haro.1-1 - - - - - - V(E) V(B - ? 79 96 479
SSTc2dJ162145.1-234232 v v - - v - - - - - 14 16 343
SSTc2dJ162148.5-23402A0R1 - - - - - - v (E) - - ?* 8 14 92
SSTc2dJ162148.5-23402A0R2 - - - - - - V' (E) ?(E) - v 10 16 88
SSTc2dJ162221.0-230403 - - - - v - v (E) v (E) - v 0 8 144
SSTc2dJ162230.2-232224 - - - - - - - - - - 0 1 -
SSTc2dJ162244.9-231713 - - - - - - V' (E) - - ? 2 3 -
SSTc2dJ162245.4-243124 - - - - - - v (E) ?(E) - v 54 64 400
SSTc2dJ162305.9-233818 - - - - - - - - - - 2 2 -
SSTc2dJ162332.8-225847 - - - - - - v (E) - - v 27 26 39
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Table 8—Continued

Feature PAH11.3 PAH12 PAH6 PAH78 CO2 |ICE6 SiOs SiOQb SiOl Em.11.3 irac3 irac4 mips24
Wavelength [:m] 11.3 12.7 6.2 7.7/8.6 15.1 6.0 9.7 18.6 34.0 11.3 5.8 8.0 0 24.

Units - - - - - - - - - - (mJy)  (mJdy) (mJy)
Off_position.1 v v - - - - v (A) - - - - - 158
Hara.1-4 ? - - - - - v'(E) v (E) - - - - 1058
CRBR2317.3-1925 - - - - v - - - - - - - 78
VSSG1 v - - - - - - - - - - - 919
GSS30-IRS1 - - - - v - vV (A) - - - - - 69891
DoAr_24E - - - - - - v'(E) ?(E) - v - - 3799
GY23 - - - - ? - vV (A) - - v - - 2409
VLA _1623-243 v - - - - - vV (A) - - - - - 201
IRS14 v ? - v - - vV (A) - - - 1906 1143 94
WL12 - - - - - vV (A) v (A) - - - - 7451
Off_position.2 ? - - - - - v (A) - - - - - 191
OphE-MM3 - - - - - - vV (A)* - - - 2 2 733
SR21 ? - - - v - - - - ? - - 18244
GY224 - - - - v - - - - ? - - 1007
WL19 - - - - v - vV (A) - - - - - 249
SSTc2dJ162715.1-245139 - - - - - - v'(E) v (E) - v 41 35 169
WL20S - - - - v - - - - ? - - 7140
IRS37 - - - - v - vV (A) ?2(A) - - - - 1217
IRS42 - - - - v - - ?(E) - - - 3689
WL6 - - - - v - v (A) vV (A) - - - - 4893
CRBR2422.8-3423 - - - - v v vV (A) v (A) - - 184 180 1430
Elias32 - - - - v - vV (A) - - v - - 813
IRS46 - - - - v - vV (A) - - ? - - 1613
VSSG17 - - - - v - vV (A) - ? v - - 2091
IRS51 - - - - v - - - - v - - 3143
SR9 - - - - ? - v'(E) v (E) - v - - 1230
2MASS 16282-2432 - - - - - - - - - - 0 0 3
SSTc2dJ162816.7-240514 - - - - - - v'(E) v (E) - v 122 102 131
V8530ph - - - - - v'(E) v (E) - v - - 690
SSTc2dJ163023.8-245951 - - - - - - ?(A) - - - 86 49 -
SSTc2dJ163027.1-245405 - - - - - - ?(A) - - - 453 259 -
ROX42C - ? - - - - v'(E) V' (E) - v - - 819
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Table 8—Continued

Feature PAHL1.3 PAH12 PAH.6 PAH.7_8 CO2 ICE_6 SiO_s SiQb SiO Em_11.3 irac3 iracd mips24
Wavelength f:m] 11.3 12.7 6.2 7.7/8.6 15.1 6.0 9.7 18.6 34.0 11.3 5.8 8.0 0 24.
Units - - - - - - - - - - (mJy)  (mJy) (mJy)

ROX43A - - - - v - v (E) v (E) ? v - - 3638
IRS60 - - - - - - v (E) v (E) - v - - 1447
Hara.1-16 - - - - ? - v (E) v (E) - v - - 1986
SSTc2dJ163135.3-250832 - - - - - - V' (A) - - - 204 116 -
IRS63 - - - - v - vV (A) - - - - - 4064
SSTc2dJ163142.3-252501 - - - - - - ?(A) *- - - 99 53 -
L1689-IRS5 - - - - v - - - - - - - 3400
L1689-IRS7 - - - - ? - V' (E) - - - - - 426
Hara.1-17 ? - - - - - v (E) v (E) - - 78 100 257
IRAS_16293-2422B - - - - - - vV (A) - - - 0 0 1255
IRAS_16293-2422 x - - - - - ? (A)* - - - 1 0 763
SSTc2dJ163322.9-251341 - - - - - - ?(A) - - - 111 64 -
SSTc2dJ163346.2-242753 - - - - - - v (A) - - - 145 93 -
RNO_90 - - - - - - v (E) v (E) - ? 1963 1975 3753
RNO.91 - - - - v v vV (A) vV (A) - - 1435 1468 5614
SSTc2dJ164136.3-235640 *? - - - - - v (A) - - - 236 154 -
Wa.Oph.6 - - - - - - v (E) v (E) - v 841 907 912
V1121 Oph - - - - v - v (E) ?(E) - v 1117 2188 4031
IRAS_16544-1604 - - - - v - - - - - - - 764
HD_163296A0R1 - - - - v - v (E) v (E) - v - - 15889
HD_163296A0OR2 - - - - > - V' (E) V' (E) - v - - 16888
SSTc2dJ181617.4-23241 - - - - v - - - - v 18 24 44
SSTc2dJ182813.2+00313 - - - - - - ?(A) - - ? 762 533 217
SSTc2dJ182830.0+02015 - - - - - - - - - - 1647 1191 658
SSTc2dJ182835.8+283548 - - - - - - V' (A) -* - - 118 66 -
VV _Ser - - v - - - V' (E) V' (E) - v 3413 3743 3230
SSTc2dJ182849.4+00604 - v - - - - V' (A) - - ? 3859 2265 890
SSTc2dJ182850.2+00950 - - - - - - V' (E) V' (E) - v 145 163 378
SSTc2dJ182850.4+00754 - - - - - - - - - - - - 41
SSTc2dJ182850.9+04605 - - - - - - VA V(E) - - 28 18 -
SSTc2dJ182852.7+02824 - - - - v v v (A) v (A) - - 168 92 -
SSTc2dJ182854.1+02930 - - - - v v V' (A) ?(A) - - 48 72 1428
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Table 8—Continued

Feature PAH11.3 PAH12 PAH.6 PAH.7_8 CO.2 ICE_6 SiOs SiQb Siol Em_11.3 irac3 iracd mips24
Wavelength fim] 11.3 12.7 6.2 7.7/8.6 15.1 6.0 9.7 18.6 34.0 11.3 5.8 8.0 0 24.

Units - - - - - - - - - - (mJy)  (mJy) (mJy)
SSTc2dJ182854.5+02947 - - - - v v vV (A) - - - 24 13 280
SSTc2dJ182854.9+02952 - - - - v v V' (A) v (A) - - 19 27 633
SSTc2dJ182859.5+03003 - - - - - v V' (E) - - ? 42 45 82
SSTc2dJ182900.9+02931 - - - - v ? V' (E) v (E) - - 307 375 884
SSTc2dJ182901.1+03145 - - - - v ? ?(A) - - ? 75 73 86
SSTc2dJ182901.2+02933 - - - - v - V' (E) - - ? 103 117 831
SSTc2dJ182901.8+02946 - - - - v - vV (E) ?(E) - v 33 61 527
SSTc2dJ182901.8+02954 - - - - - v V' (A) - - - 480 403 479
SSTc2dJ182902.6+03300 - - - - - - vV (A) - - - 59 32 -
SSTc2dJ182902.8+03009 - - - - - v ?(A) - - - 40 38 91
SSTc2dJ182904.4+03324 - - - - v ? vV (A) - - ? 113 156 620
SSTc2dJ182906.2+03043 - - - - v v vV (A) ?(A) - - 139 199 2719
SSTc2dJ182906.8+03034 - - - - v v v (A) - - - 16 24 2049
SSTc2dJ182909.8+03446 - - - - v - V' (E) v (E) - ? 1183 1129 1211
SSTc2dJ182914.0+01812 - - - - - - V' (A) - - - 25 15 -
SSTc2dJ182914.8+00424 - - - - - - V' (A) - - - 601 383 103
SSTc2dJ182916.2+01822 - - - - v v vV (A) v (E)* - - 440 431 1150
SSTc2dJ182928.2+02257 - - - - v - - V' (E) - v 2464 2943 5238
SVSQAOR1 - - - - - - vV (A) - - - 137 74 -
SVSQAOR2 - - - - - - - - - - - - -
Serp-S68N - - - - v - vV (E) - - - - - 237
EC6Q2A0OR1 - - - - - - vV (A) - - - 23 11 140
EC69A0OR2 - - - - - - - - - - - - -
EC62A0R3 - - - - - - - - - - - - -
EC74A0R1 - - - - v - V(A  V(E) - - 114 132 220
EC74A0R2 - - - - - - - - - - - - -
EC74A0R3 - - - - - - - v (A) - - - - 798
Serp-SMM4AOR1 - - - - - - - - - - - - 120
Serp-SMM4AOR2 - - - - - - - ?(E) - - - - -
Serp-SMM4AOR3 - - - - - - - - - - - - 1224
EC82 - - v - v - V' (E) V' (E) - v 755 1307 4217
EC88 - - - - v v VA V(A - - 187 425 2126
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Table 8—Continued

Feature PAHL11.3 PAH12 PAH.6 PAH.7_8 CO2 ICE6 SiOs SiQb SiOl Em_11.3 irac3 iracd mips24

Wavelength [im] 11.3 12.7 6.2 7.7/8.6 15.1 6.0 9.7 18.6 5.8 8.0 0 24.
Units - - - - - - - - - - (mJy) (mJy) (mJy)

EC90 - - - - v v v (E)* - - v 4941 5877 10165
EC92* - - - - v v V(E)* ?(E) - v 263 356 2746
CK4 - - - - v ? V(E) V(E) - v 157 199 599
Serp-SMM3 - - - - v - v (A) - - - - - 161
EC118 - - - - v v (A) ?(A) - - 578 310 -
SVS8 - - - - - - - - - - 3 2 -
LkHA _348 - - - - - - V' (E) vV (E) ? 7614 8392 2905
R_CrA_IRS5 - - - - v v Vv (A) - - - 1127 1452 8750
CrA_IRS7A - - - - v v VA V(A - - 708 1087 49127
CrA_IRS7.B - - - - v v v (A) V' (A) - - 473 628 12689
CrA_IRAS32 - - - - v v v (A) - - - 15 11 3244
Cyg OB2.No12 - - - - - - - - - - - - 1898
L1014IRS - ? - - v v v (A) vV (A) - - 22 23 103
IRAS_23238+7401 - - - - v v v (A) vV (A) - - 43 60 1533
BF_Ori - - - - v - V' (E) vV (E) - v 605 1000 970

*Automated feature identification is suspect. Please clugkle for details.

**A nearby source was within the slit for some modules. Pleasdd files for details. Frature identification is thus diffic



A. IRS Observation Logfile

Logdfile for the Spitzer/IRS observation as shown in Figure 8.

Quality check file for

Spitzer/ 1 RS observati on.

Sour ce: GW Lup

Coordi nates: 15h46n¥4.7s -34d30nmB5. 4s [ J2000]

Qoserver: Neal Evans, O D 87

Program From Mol ecul ar Cores to Planets, continued
ns. date: 2004- 08- 30

AOR: 0005643520

AOR | abel : | RSS- 0068

ACT type: irsstare

bs. node: Tar get Fi xedSi ngl e

Peak up node

I RS Pi pel i ne:

Modul es:

S13.2.0

SL1, SL2, LL1, SH, LH

The longslit inmages of the SL2 and LL2 nodul es are severely undersanpl ed
over nost of their wavel ength range. As a result the PSF extraction is
unstabl e for these nodul es. Therefore the PSF, PSF_sky, and the Full Ap_sky
col uims contain no data

SL integration:
SH i ntegration:
LL integration:
LH i ntegration:

14x1x2 (tint=*ndce*nexp)
121%2%x2 (tint*ndcexnexp)
14«4«2 (tint+*ndcexnexp)
60«42 (tint*ndcexnexp)

SL SNR. 20 STDEV: 5 [miy]

SH SNR: 66 STDEV: 2 [ miy]

LL SNR 34 STDEV: 7 [ miy]

LH SNR 49 STDEV: 6 [ mly]

SL source size 1.1 [arcsec]

SL X-di spersion of fset 0.2 [arcsec]

SL pointing offset estinate: 0.8 . 0.8 [arcsec]
SH source si ze : 0.4 [arcsec]

SH X- di spersion of fset 0.9 [arcsec]

SH pointing offset estimate: -0.9 . -0.6 [arcsec]
LL source size : 1.9 [arcsec]
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LL X-di spersion offset : 1.0 [arcsec]
LL pointing offset estimate: -0.9 -0.4 [arcsec]
LH source size : 0.0 [arcsec]
LH X-di spersi on of f set : -0.5 [arcsec]
LH pointing of fset estimte: 1.3 3.2 [arcsec]

Most prom nant spectral absorption and em ssion features identified in the
Spitzer/ I RS spectrum of GW Lup

| RAC3, | RAC4, and M PS24 give the flux of the observed spectra, if possible
with a correction for extended em ssion and pointing errors, convolved with
the respective passbands.

SNR estimate is the peak intensity or peak optical depth of the feature
over the residual rns after feature fitting.

N.B. The identification is done using an automated script.
Caution should therefore be taken at all tines.

id abs=2 | anmbda [um snr
enel | anbda [um snr

cnt=-1 [ anbda [un flux [nmiy]
SiOs 1 9. 700 17
Em 11.3 1 11. 300 5
irac3 -1 5.702 96
irac4d -1 7.784 111
m ps24 -1 23.512 264

- The spectra are good
- Features identification is ok
- Em 11.3 could al so be caused by a broad Si Cs feature.
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B. IRS Table Header

Header of IRS spectral table for the Spitzer/IRS obsema®shown in Figure 8.

\c2d_irs_spectrum
\ processi ng date Nov 2006

\ char
\ char
\ char
\ char
\ char
\ char
\ char
\ char
\ char
\ char
\ char
\ char
\ char
\ char
\ char
\ char
\ char
\ char
\ char
\ char
\ char
\ char
\ char
\ char
\ char
\ char
\ char
\real
\real
\ char
\ char
\ char
\ char
\ char
\ char
\ char
\ char
\ char
\ char
\real
\int

HI STORY

Hl STORY The spectrum presented in this table is a conbi nation

H STORY of all Spitzer/IRS c2d data for the object GW Lup

HI STORY The data have been observed, reduced and verified by the

HI STORY Spitzer c2d | egacy team

HI STORY

H STORY "From Mol ecul ar Cores to Planet Form ng Di sks

H STORY http:// peggysue. as. ut exas. edu/ SI RTF/

H STORY

Hl STORY Before using this data please read the quality file acconpanying
HI STORY this specific dataset and the conpl ete docunentation of the

H STORY rel ease of all the c2d | egacy data.

H STORY

H STORY For questions pl ease contact the Spitzer hel pdesk

Hl STORY hel p@pi tzer.caltech. edu

H STORY who wi |l answer your questions or forward themto one of

H STORY the c2d I RS experts.

H STORY

NAXI S = 2 | STANDARD FI TS FORNVAT

ORIGN =" c2d Legacy team / Organization generating this FITS file
TELESCOP= Spitzer’ /

| NSTRUME= | RSX [/

EQUI NOX ="’ 2000. 0" / Equi nox

CREATOR =" S$13.2.0" / SSC Pi peline Version

OBJECT =" GW Lup’ / Target Nane

RA HVMs =" 15h46mi4. 68s’ / [hh: mm ss. ss] Commanded RA as sexagesi nma
DEC DM5 =’ -34d30nm85.4s’ / [dd: mm ss.s] Commanded Dec as sexagesi nal
RA SLT 236.68617 / [deg] RA at slit center

DEC SLT = -34.50983 / [deg] DEC at slit center

DATE_OBS= 2004-08-30" / (Qvservation Date

AOT_TYPE= irsstare’ /| Qbservation Tenpl ate Type

OBJTYPE = ' Target Fi xedSingle' /| Target Type

PEAKUP =" --' | Peakup

AORLABEL= " | RSS- 0068 / AOR Labe

AORKEY =" 0005643520’ / AOR key. Astrnny Obs Req Req

OBSRVR =" Neal Evans’ / GObserver Nane

OBSRVRI D=’ 87" | (bserver ID of Principal |Investigator
PROG D =" 172" | Program | De

PROTI TLE= * From Mol ecul ar Cores to Planets, continued” / ProgramTitle
SL_TINT = 14.68 / SL Ranp integration tine

SL_NDCE = 1/ SL Commanded numnber of DCEs
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\int

\real
\int

\int

\real
\int

\int

\real
\int

\int

\ char
\ char
\ char
\ char
\ char
\ char
\ char
\ char
\real
\real
\real
\real
\real
\real
\real
\real
\real
\real
\ char
\ char
\ char
\ char
\ char
\ char
\ char
\ char
\ char
\ char
\ char
\ char
\ char
\ char

SL_NEXP = 2 / SL Number of exposures per DCE

SH TINT = 121.90 / SH Ramp integration tinme

SH NDCE = 2 | SH Conmmanded nunber of DCEs

SH NEXP = 2 / SH Nunber of exposures per DCE

LL_TINT = 14.68 / LL Ranp integration tine

LL_NDCE = 4 | LL Conmanded number of DCEs

LL_NEXP = 2 / LL Number of exposures per DCE

LH TINT = 60.95 / LH Ranp integration tine

LH NDCE = 4 [/ LH Commanded number of DCEs

LH NEXP = 2 / LH Number of exposures per DCE

SL_SIZE =" 1.1' / SL source size estimte

SL_XOFF =" 0.2" | SL cross dispersion offset

LL_SIZE =" 1.9° / LL source size estinmate

LL_XOFF =" 1.0° / LL cross dispersion offset

SH SI ZE = 0.4" / SH source size estimte

SH XOFF =" 0.9 / SH cross dispersion offset

LH SI ZE =" 0.0" / LH source size estimte

LH XOFF =~ -0.5 / LH cross dispersion of fset

SLPE_PSF= 0.77 / SL pointing offset for psf spectrum
SLPE_SRF= 0.77 /| SL pointing offset for fullap spectrum
LLPE PSF= -0.86 / LL pointing offset for psf spectrum
LLPE SRF= -0.42 |/ LL pointing offset for fullap spectrum
SHPE_PSF= -0.91 / SH pointing offset for psf spectrum
SHPE_SRF= -0.63 / SH pointing offset for fullap spectrum
LHPE _PSF= 1.26 / LH pointing offset for psf spectrum
LHPE SRF= 3.20 / LH pointing offset for fullap spectrum
SL2Z SRF= 0.0100 / SL order 2 zero level for fullap spectrum
SL3Z_ SRF= 0.0100 / SL order 3 zero level for fullap spectrum
COMVENT

COWENT The longslit inmages of the SL2 and LL2 nodul es are

COMVENT
COVMENT
COVMENT
COVMENT
COMVENT
COMVENT
COMMENT
COVMENT
COVMENT
COMVENT
COMVENT
END

severely undersanpl ed over nost of their wavel ength range.
As a result the PSF extraction is unstable for these nodul es.
Therefore the PSF and the Ful |l Ap_sky colums contain no data.

The PSF_SRC and FULLAP_SRC col umms contain the observed spectra
corrected for extended enmission within the IRS SH and LH aperture
and flux | oss due to pointing errors.

Note that the extended emi ssion correction uses a |ow resolution
of the estinmated sky and the resulting SRC spectrum may therefor
still contain spectral features (e.g. H2 and PAH) from a
spatially extended conponent.

68



C. MIPS SED Namelist File

Namelist configuration file for the c2d MIPS SED data reductar SX Cha.

wite lists =1
have uncertainties = 1
run_sed fif =1
run_nosaic_interp =1
run_nosai c_coadder = 1
create _std nosaic = 1

run_nosai c_subtract 1
run_spectrum= 1
sigma_wei ghted coadd =0
use _std for_extract = 0
use_unc_for_extract 1

create_unc _nosaic = 1
conmbi ne_clusters = 0

NICE = 0

verbose = 1
delete_internmediate files = 1
save_nanelist = 0

INTERP_DIR = Interp
COADDER DI R = Coadd
QUTPUT _DI R = M PS70/ SEDY npbsai ¢

MOSAI C_PI XEL_RATIO X = 1

| MAGE_STACK_FI LE_NAME = dat a/ M PS70/ SED/ | mageli st .t xt

SI GVALI ST_FI LE_NAME = dat a/ M PS70/ SEDJ Si gnalLi st . t xt

PMASK_FI LE_NAME = cal/fb674_M PS70_PMASK. fits

DCE_STATUS_MASK LI ST = dat a/ M PS70/ SEDY MaskLi st . t xt

CALI BRATI ON_TABLE FI LE NAME = cal / M PS70_SED sanpl e_cal i bration.thbl

DCE Status _Mask Fatal BitPattern = 31744
PVask Fatal BitPattern = 16648

&SEDFI F
#in arcsec’s,
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EDGE = -100,
&END

&VOSAI CI NTI N

# | NTERP_METHOD = 1(default), 2(Drizzle),3(Gid),4(Bicubic),
| NTERP_METHOD = 1,

&END

&SPECTRUM

N Col ums = 5,

Max_Bad_Pi xel s_I n_Col um = 20,
&END
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D. MIPS SED Log File

Log file for the c2d MIPS SED data reduction for SX Cha.

Sour ce: SXCha

Coordi nates: 10h55nb9. 74s - 77d24n89. 9s [ J2000]
Qbser ver: Neal Evans, QO D 87

Program 179

(bs. date: 2005-03- 06

AOR: 5800960

ACR | abel : M PSE- 0002

File list:

MOPEX extraction = M PSSED_MOPEXspec_SXCha. t bl

| RAF extraction
Pl ot of MOPEX+| RAF

M PSSED | RAFspec_SXCha. t bl
M PSSED_spec_SXCha. ps
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E. MIPS SED Table Header

Header of MIPS SED spectral table for SX Cha.

\char H STORY
\char HI STORY The data presented in this table is the extracted M PS-SED
\char HI STORY spectrum for the object SXCha

\char HI STORY The data have been observed, reduced and verified by the

\char HI STORY Spitzer c2d | egacy team

\char H STORY

\char H STORY "From Mol ecul ar Cores to Planet Form ng Di sks’

\char H STORY http:// peggysue. as. ut exas. edu/ SI RTF/

\ char H STORY

\char HI STORY Before using this data please read the quality file acconmpanying
\char HI STORY this specific dataset and the conpl ete docunentation of the
\char HI STORY rel ease of all the c2d | egacy data.

\ char H STORY

\char HI STORY For questions pl ease contact the Spitzer hel pdesk

\char H STORY hel p@pitzer.caltech. edu

\char HI STORY who wi Il answer your questions or forward themto one of

\char H STORY the c2d I RS experts.

\ char H STORY
\'m pssed data witten by c2d routine irs2ipac
\ processing tinme Mon Nov 20 15:32:49 2006

\int SIMPLE = 1/ Standard FITS format

\int BITPIX = 8 / 8-bits unsigned integers

\int NAXIS = 0O/ Enpty Prinme data nmatrix

\int EXTEND 1/ FITS extension my be present

\char ORIA@ N = 'c2d Legacy teani / Organi zation generating this FITS file

\char DATE = '2006-11- 20’ /| Date of writing: YYYY-Mw DD

\char TELESCOP= ' Spitzer ’ /

\char | NSTRUME= ' M PSSED '’ /

\char OBJECT = ’'SXCha '’ | Target Name

\char EQUI NOX = ’'2000.0 /

\char OBSRVR = 'Neal Evans’ / Cbserver Nane

\int OBSRVRI D= 87 | Cbserver I D of Principal |Investigator

\int PROAD = 179 / Program | De

\char PROTI TLE= ' From Mol ecul ar Cores to Pl anets, continued / O

\char COWENT ="' dlimage library version 5.00 / coment

\char DATE_OBS= ' Thu Apr 20 17:53:08 2006’ / Date-Tine

\char INFILE ="' M PS70/ SED/ col 3/ nosai ¢_al | _bi cub/ Mosai c/nosaic.fits’ / |nput_I|nmage_Fi
\char UNCFILE = ' M PS70/ SEDJI col 3/ nosai ¢_al | _bi cub/ Mosai ¢/ nosai c_std.fits’ / Input_Unc_
\int NCOLUWNS= 3 / N _Col ums

\int MAXBAD = 20 / Max_Bad_Pi xel s_I n_Col um

\int HGIP = 0 / Hi ghPrecision

\real RESAMP = 1. 0000000 / Resanpl e_Fact or

\char CALFILE = ' cal/M PS70_SED sanple_calibration.tbl’ / Calibration_Table_Fil enane

72



\ char
\int
\int
\int
\real
\ char
\real
\ char
\real
\real
\int

QUTFI LE

COLUWNL =

COLUMNZ
COLUWNS

RA_HVS
RA _SLT
DEC_DMVB

DEC SLT =

CRVAL1
END

" M PS70/ SEDJ col 3/ nosai c_al | _bi cub/ Mosai ¢/ sed.tbl’ / Qutput_Table Filen

1
2
3
0. 0022570000
" 5h10n26. 9s’

77.612300

' -77d23n80. 6s’
-77.391800
0. 017694000
0

~ O~~~ — — ~— ~— ~— —

Col um_1

Col um_2

Col um_3

Conver si on Fact or

[ hh: mm ss. ss] Conmanded RA as sexagesi nal
RA_Sour ce

[dd: mMm ss. s] Commanded Dec as sexagesi ma
DEC_Sour ce

CRVAL1 Source

END
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