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FIGURE 1:SHARC Il A = 350um images of debris disks. The images are smoothed with a 5 FWHM gaussian, resulting in 10” FWHM resolution except for ¢ Eri, which is affected by atypical near sidelobes in the beam prior to the commissioning of the telescope surface correction system (DSOS).

I TR
A (um) A (um)

Summary SN e e S 30 T e The deconvolved source size of 5 Pic at 350 um is 13”x < 5” FWHM, smaller than 22" x < 15"
” - § ; vega 300 um FWHM at 850 um?. This is likely a temperature effect which will be explored further in modeling.
We present resolved 350 um images of six debris disks obtained using the SHARC Il camera® on the . : g} 20 | -
Caltech Submillimeter Observatory with an angular resolution of 107 FWHM. - °” 5SS : _ _ _
L | | . oo 8 3 - HD 107146, ¢ Eridani, and AU Mic
Source Integration Time (hr) Stellar Type Age (Myr) Distance (pc) Detected Radius (AU) c o ]
Vega 5.3 A0V 350 7.8 200 ~20 ° B : ey e 10 -
Fomalhaut 3.7 A3V 200 7.7 150 oor O O ¥y | el
ﬁ Pic 2.8 AoV 20 19.3 125 ” A (of')csec‘) - ’ distor:fe from gtoor (") * 3 3 1: g-10 : 3 | :
HD 107146 3.0 G2V 100 28.5 110 2 - 2
e Eri 15.8 K2V 700 3.2 100 FIGURE 4:Image of Vega (left) and radial profile (right) following subtraction of 30 mJy photospheric emission®*, o
AU Mic 1.8 M1 Ve 20 9.9 60 illustrating the detection of the dust ring suspected from prior work®3%, The purple ellipse is the suggested location 10'21;

of the debris ring. The green contours show the 1.3 mm emission detected at the edge of the Plateau de Bure inter-

e Disks with central clearing are directly imaged in three sources: Vega, Fomalhaut, and ¢ Eri. _ _ _ 5
ferometer primary beam®, peaking near the ansae of the 350 xm ring where the emission should be concentrated.

FIGURE /:SED’s of HD 107146, € Eri, and AU Mic, all having cool (T < 40 K) disks.
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ega S50um - Fomalhaut S50um - f Pie  350um pm o I SRR e ooRem e HD 107146 is detected in our image with unprecendented submillimeter statistical signal-to-noise of
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200 : ' Fomalhaut ~50. Via offset pointing from 3C273 and Callisto in April 2005, we find coincidence of the 350 zm
~ source and star (separation < 1.17).
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FIGURE 2:SHARC Il images displayed at the same physical scale, showing a general decrease in detected dust ra- o L= gl TR e, o
dius with decreasing stellar mass and luminosity. The images of the most distant sources — 3 Pic and HD 107146 — are FIGURE 5:The 350 um (left”) and 850 um (middle-left) images of Fomalhaut, both smoothed to 15.5” resolu- 10 ) (ﬁcsec) ~10 0 . e1 ?rom . ?o) 10 . «f:csec) ~10
HIRES-enhanced to 5" resolution. tion, are remarkably similar, with a slight asymmetry between the eastern and western arcs of the ring. The HIRES
deconvolved image of Fomalhaut is shown at right. FIGURE 8:We confirm that HD 107146 is resolved in the submillimeter®? (middle). The deconvolved size of
_ _ _ . ~ 8" FWHM and roundness are in qualitative agreement with the scattered light image!! (left); both indicate a
° Th? Spitzer and SHARC 11 images of Fomal_haUt at 24-350 pm hz_ive been modeled using DI‘Q{KFIT ’ face-on disk. We tentatively claim that at 350 xm, AU Mic (right) is resolved in the direction of the scattered light
Vega which solves for the 2-D map of column density under the assumptions of a power-law dust grain emis- disk!2 with a deconvolved extent of ~ 6" EWHM.
sivity, radiative energy balance of the grains, and a simple dependence of disk scale height on radius:
e Vega at 350 m has a broad (50" detected), low surface brightness (<40 mJy/10” beam) disk with an _Cha_ract_erlstlc _ Value
- : - . : : inclination of ring to sky 68 degrees Future Plans
Inner hole or ring (Figures 1 and 4). The noise in our image is 7 mJy/beam rms. : e
inner, outer radii of ring 110, 180 AU
o e v B L . e surface density profile rl-7 e To extract detailed characteristics of the remaining debris disks, we plan to model the 350 ym images
| Vega vertical thickness of disk 40 AU with the same DISKFIT approach that was used for Fomalhaut’, supplementing with SHARC 11 450
A T=73K 3 eccentricity of ring 0.06 um, SCUBA 850 um, and Spitzer images and eventually SOFIA/HAWC X\ =~ 100 xm data.
- p=09 ] : . . : L :
S n(apocenter)/n(pericenter) 11 e In the era of capable interferometers such as SMA and ALMA, bolometric imaging with single-dish
) Protosphere telescopes will continue to play an important role in the study of nearby debris disks due to the broad
& 10 F . . . . . .. . .
5 Pictoris bandwidth, large field of view, and sensitivity to extended emission.
n— 107 )\Eom ) RTS —A 25 m Atacama telescope such as the one under study by Cornell and Caltech would be able to make

B Pictoris at 15.5" res. SHARC 1I/350 um

resolved images of >30 debris disks at distances up to 30 pc and, with very large format continuum
detector arrays, to efficiently survey nearby star clusters for circumstellar disks.

FIGURE 3:Smoothed to the same 15.5” resolution, the inner contours of our 350 xm map (left) have the same
elongated ‘bean’ shape and northeast-southwest asymmetry as the SCUBA 850 ym map? (middle). The spectral
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energy distribution (SED) of Vega is shown at right. Shotosphere
107"
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