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Abstract The SEIP

The Spitzer Enhanced Imaging Products catalog (SEIP) stores millions of sources imaged by the Spitzer Space
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FIGURE [: SEIP sources with s/n> 10 (galactic coordinates)

Background: Infrared Excess

The SEIP compiled sources from large surveys, small pointed missions, and everything in between from the course
of Spitzer's cryogenic mission. The resulting catalog is comprised of images with wide-ranging exposure times, and
hence signal-to-noise. This project examined objects that have an SNR>10 in four channels, lie outside the galactic
plane and are not part of any survey containing more than 1,000 targets. From the remaining objects, the IRXS
sources were extracted.

Infrared excess (IRXS) sources show an excess of infrared flux above the expected blackbody emission. A
variety of astronomical sources have been shown to produce IRXS, including young stars, evolved low- to
intermediate-mass stars, active galactic nuclei, and interacting galaxies. All four are cases of a central radiation
source, with reprocessing by surrounding dust.

The new SEIP catalog presents an excellent opportunity to search for IRXS in a large, previously unstudied
sample of objects. By determining how frequently IRXS objects occur in the regions surrounding sources
targeted by Spitzer it is possible to set expectations for future pointed observatories, such as the James Webb

Space Telescope (JWST) mission. Like Spitzer, JWST will not survey the entire sky. The results of our study SeleCtiOn Of COIOr OUtIierS

should indicate what might be found in a comparable investigation of serendipitous observations.
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FIGURE 2: Ideal blackbody curves.The slope of the FIGURE 3: Sources embedded in dust are brighter than -
Rayleigh-Jeans tail is independent of temperature. expected in the infrared, as indicated by a spectrum that
Spectra that rise above this slope exhibit excess infrared. rises above the theoretical slope for a photosphere.
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FIGURE 5: Distribution of magnitudes at 3.6 um for SEIP objects FIGURE 6: Normalized distribution of color outliers. Sources (indicated by WO r I(fl OW
with SNR=>10. Sources exhibit a bimodal distribution primarily yellow spikes) may be roughly classified by magnitude as galactic (bright, and
corresponding to galactic and extragalactic sources. so presumably nearby) or extragalactic (faint, and so presumably far away),

with an ambiguous group lying between the two regions.

SEIP fields: i1_snr, i2_snr,

SEIP SNR>10 in five remove
/ ~42 million sources /L_, charaas 1,085,599 sources galactic plane 286,463 sources

10000 ] [ i3_snr, i4_snr, m1_snr
C . F . _ SN, 14_SNr, _ I
é i SIRXSprelim73 j SIRXSprelimgs _/112 ol Ves
8% ' ' . :
: 1000 ¢ M1 NG is outlier in select color 57,833 remove survey
. E al i " survey tract? outliers sources tracts (n;>1000)
' S visual inspection for\
N 10 5 B photometry and not OK
: ; 2 oW : channel crossmatch
: s |14 ! OK
51 1000000 S EE— —— U o :
: _ : SIRXSprelim52 , | SIRXSprelim18 = [12]-[12] vs. ~ test plots;
« 2> 100000 F il_ [14]-[M1] pick color space
%4 2 g : o 4 ws
© ey 3 ] B r
2 § 10000 J. 0 wa - / 90 sources / 7/ 8 o /
N X i g _ﬁ : — recognized IRXS ——
& 10 i _ 7/ 7 sources /L objects future work:
: : cala g object | classification
1 1000000 | et . e —— search not listed
g E SIRXSprelim50 Wrad¥h SIRXSprelim5 M1 wa
0 100000 ; |4_.— - hadl listed IRXS / 15 sources F follow-u
E 5 S8 5 object not reported P
: ) i ", [ l T spectroscopy
o & 10000 E i 12 W3
-2 -1 0 1 2 3 F - W2 i
[3.61-[4.5] F wi'l : w1'1:.: . / 99 SOUICES review IRX,[Sd
1000 —# ¢ = PApEs reporte —galactic—» 4
FIGURES 7,8: Flux density distributions for selected color 100 L L A | L L rough _
outliers, and their respective positions on color-color plot. 1 10 1 10 classification by —ambiguous— 22
A (um) A (um) magnitude
L_extragalactic—— 64

FIGURE 7: SIRXS workflow. Chart shows the process

'Noble & Greenough School (Dedham, MA), 2Caltech (Pasadena, CA), SWest High School (Torrance, CA), *Estes Park High School (Estes Park, CO), >Florida Virtual School (FL), |
6Phillips Academy (Andover, MA), /Vistamar School (El Segundo, CA), SBert Lynn MS (Torrance, CA), ’Palos Verdes Peninsula High School (Rancho Palos Verdes, CA) : ip a C

This work was conducted as part of the NASA/IPAC Teacher Archive Research Program (NITARP), which receives funding from the NASA ADP program and the IPAC archives.




