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Abstract Data Processing Results

1 G Sensitivity HD 147513 4.5 um
For each object, the sensitivity 1s limited by the noise with test source
level; an aperture placed on an area of only noise '
represents the limit of detectable sources. This noise-
equivalent flux density is calculated as the product of
the area of the full-width half maximum of the stellar
point spread function and the average (RMS) noise of
the 1mage, for a given radial distance from the star.
Sample sensitivity curves for the median case (HD

147513) and our best case (SCRJ1845-6357) are below

64 x 0.1s exposure, dither position PSF at same dither position

The sensitivity of Spitzer's IRAC at 4.5 um provides the
ability to use direct imaging (Luhman 2007) to capture
light from Y and T dwarfs expected to have peak
emission 1n this band (Patten 2006). Using PSF
subtraction techniques, we can detect sources with better
than 10* contrast at separations as close as 12
arcseconds. Potential substellar companions can be
1dentified from their characteristically red colors
between the 3.6 um and 4.5 um photometric bands. In a
sample of 14 nearby stars already found to have

HD 147513, 4.5um

: 15th
planetary companions from radial velocity searches, we (Figure 4). mag
found no sources cor.151.stent with substellar-mass " We vieuall P SRR
companion colors within 20 arc seconds of the stars. Ll - A 14 F ) 1 C VISUally veritie t. € sen§1t1V1ty y planting an
This corresponds to 4.5 um upper limits for objects of 5 PSHF !mifm sub:,acted étlsﬁ'ifz':g%éadaé Bl ?;,tl ﬁ01al3s)o ur;e datta siven dlts;ance fr(.)tm dt hetpafnths.ttew
MJ at 1 Gyr age and 10 pc distance. We present a ’ — : lgure J) and determining the maghitude at which 1

g ° - - : . . . becomes indistinguishable from background noise.
description of the point spread function and artifact Figure 1, above, demonstrates the process of removing the point spread function and 5 5
subtraction process necessary to achieve this result. electronic artifacts for a star, in this case HD 147513. Marengo (2009) used a similar
process with a single PSF, but the location on the detector of IRAC subarray images HD147513
depends on the dither position, making the PSF 1n each position slightly different. The o I - o 3 | = | lfji o
PSF for a given dither position 1s created from a subpixel-sampled, median image of 26 um 408 3
Star sample the other stars in the set. Subtracting this PSF makes visible the electronic column and - o
The set 1s comprised of 14 stars within 15 pc of the pulldown artifacts, which are then estimated and subtracted. The nine cleaned images ¢
sun, with detected radial velocity planets, omitting the are then coadded on a subpixel grid to produce the final image. = = i
brightest sources. Eight of these stars have at least one 2
detected planet with high eccentricity, which could f O : S )
indicate a perturbing outer body. o FAOMI_ IO - R r [arcsec]
™ — - —
Target Dist (pc) Age (Gyr) Ks Magn. - oM e h\ P e o N T T
T S — . . | Predicted 4.5 um Planet Magnitudes (10 pc)
1845-6357 ke 0.1 M3.5V 85 companion AL _:T o TS T Mass 0.1 Gyr 0.3 Gyr 1.0 Gyr
GL 876 47 9.9 M4V 50 3 planitizhoge with 0 S 10 15 20 29 1 MJ 15.7 17.9 0.7
GL 581 6.7 43 M3 5.8 r [arcsec] 2 MJ 14.7 16.1 18.2
GJ 849 8.8 ? M3.5 5.6 star has radial SMJ 135 14.6 15.3
vellely end 10 MJ 12.0 13.0 14.1
star has radial ‘ ' '
GJ 436 10.2 10.5 M?2.5 6.1 oxrlleel(l))cliltr}l]ettr:x?i?h COHCI“SiOHS based on models by Burrows et al. 2003
S o - IV PNRITE = Tnm— We found no objects within 25 arcseconds of sample stars with [3.6]-[4.5] colors
known T dwarf consistent with a Y- or T-dwart companion. We calculated limits for sizes and orbital
HD 3651 H-0 >3 KoV +0 onZO$§§:tl$th distances of non-detected companion objects for each star. One object in the frame of
. plan:fhofle o HD 160691 was only detected in 4.5 pm with a magnitude of 14.4; our 3.6 um
HD 69830 12.6 7.0 KOV 4.2 : L c e . . . . . . . .
high eﬁldebtls dtl;k sensitivity at that distance is 15th magnitude, which puts this object in the range of
one planet wi . . . . .
HD 713 122 - OOV > high e being a possible TS5 or later companion. Further observation will be necessary to
47 UMa 13.3 6.0 GOV 3.8 2 planets 1 : hi : . 1
4 planets, 3 with . | | | | place better constraints on this object’s color.
2> Cne 134 > G8Y 40 et & Figure 2, above, shows the final image for each star. Circled in cyan are objects Ref
ups And 13.5 24 F8V 2.9 > Pla‘flf;;§W“h detected (3-sigma) in 3.6 and 4.5 um; all have colors consistent with background MZr:fgnoceei al. 2009, ApJ 700.1647M Luhman et al, 2007, ApJ 654 L570
51 Pe 14.7 6.6 G2IV 3.9 hot Jupiter ' ' ' ' 1S] ' ' ’ ' ’ ’
g 4 lanetsp2 " sources. Circled 1n red 1s an object only visible in 4.5 um. Burrows et al. 2003, ApJ 596.587 Patten et al, 2006, ApJ 651.502
HD 160691 15.3 6.4 G3 3.7 SR
' ' ' high e

This work is based [in part] on observations made with the Spitzer Space Telescope, which is operated by the Jet Propulsion Laboratory, California Institute of Technology under a contract with NASA. Support for this work was provided by NASA through an award issued by JPL/Caltech. Poster presented at Exploring Strange New Worlds, May 2011.

Wednesday, April 27, 2011



