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HD 141569Ais a5 Myr old HerbigAeBestarin transition
fromaprimordialto debrisphaséWeinbegeretal. 2000). The
disk aroundHD 141569Astill containsa substantiakmount
of gasin CO (Zuckerman,Forwveille, & Kastner1995). Yet
the amountof dustradiationin the infrared, L;z/L.=0.01,
suggestshatonly aboutl Earthmassof dustremains.Here,
we investigatethe dustquantity and compositionof the disk
as a function of distancefrom the star We combinespec-
tral information on the disk from R~120 spatially resohed
spectroscopof PAH moleculeswith Spitzerfar-infraredpho-
tometryof thesystem.

Spatiallyresohed mid-infraredspectraof the disk encir
cling HD 141569Ashav alundantpolycyclic aromatichydro-
carbons.Obsenationsweremadewith the Long Wavelength
SpectrometeattheW. M. KeckObseratoryon6—7May 2004.
A 05 wide slit wasplacedalongthe major axis of the disk.
The instrumentprovided a spectralrangeof 7.7 — 12.3 ym
atresolutionR~120 andan urvignettedfield of view of 86
with 0.08arcsecongixel™!. Thedisk wasdetectedutto 90
AU, i.e. outalmostto the maximumradiusof 100AU seenin
previous mid-infraredimaging.

Linesfrom PAHs aredetectedat every radius(Figure 1),
and their line-to-continuumratios actually increasewith ra-
dius. We find a bestfit for the PAH spectrumusing small
ionizedPAHSs of 0.45nm in radius,althougha rangeof sizes
upto ~2 nmmaybepresentWhenwe attemptedo addsmall
silicate grain emissioninto the model, the bestfit tradedoff
continuumwith silicate absorption. No silicate emissionis
obsenred.

Qualitatively, the presenceof PAHs within 100 AU and
lack of crystallinesilicatestogetheifavor the cold coagulation
dustmodelof Li & Lunine (2003)for the dustproduction.in
this model, the large bodiesnow being evaporatednearthe
starformedin theinterstellamediumandincorporated?AHs
atthattime. However, theincreasean the PAH line strength
with distanceimplies a larger numberof PAHs at large dis-
tances.Thisis not possiblewithout eitherpileupor increased
production. Pileupis extremelyunlikely becausehesesmall
grainsarethe onesmostsubjectto radiationpressureEvenin
thepresencef gasdrag,they areejectedrapidly (Takeuchi&
Artymowicz 2001).

Moreover, theabsencef silicatesis oddfor ayoungdisk.
Spectraof youngstellardisksaretypically dominatedy emis-
sion from small (<1 pm) amorphoussilicate dustsimilar to
thoseseenin SolarSystemcomets. During planetaryforma-
tion, this primordial materialgrows into planetesimalsand
may be modified by alterationin large parentbodies. De-
bris disks are generatedy collisions of theselarger bodies,
and mostare dominatedby larger (>10 ym) grains(Juraet
al. 2004). In principle, the size and compositionof this dust
shouldreflectparentbody processeandcollisions.

OtherHerbigAeBediskshave beenseerwith similar PAH
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Figurel: Spectraof the HD 141569Adisk startingwith one
centerecn the star(highestflux) andextractedevery 24 AU
in radiusfrom the staroutto 120 AU (solid lines). The con-
tribution from the photospheremodelledas a blackbodyat
10000K hasbeensubtractedrom the total spectrato reveal
thepurelydisk spectraAt everyradius,the presencef PAHs
is obseredby thepeaksat~8, 8.6,and11.2um.

spectra.However, thelack of silicatesin thesediskshasbeen
explained either by high optical depthsthat keep the small
silicatescold and thereforenot radiatingat 10 pum (Meeus
et al. 2001) or by dustdistributions that precludehot grains
(Meeusetal. 2002). Neitherexplanationreadily applicableto
HD 141569.Its diskis opticallythin, andthespatiallyresohed
spectrasolatethedustcontinuumat 10-20AU, wheresilicate
grainswould be ~200K.

Extensve modelingof the disk hasbeenundertaken by a
numberof authorsto assesshe grain sizesand compositions
(e.g.Marshetal. 2002;Li & Lunine2003). Infraredphotom-
etry providesa critical inputto suchmodels.Thecombination
of emissionandscatteringlatahasresultedn estimate®f the
opticaldepthandalbedoof thedisk grainsandthe suggestion
thatthedisk containavaterice (Weinbegeretal. 1999;Marsh
etal. 2002).

Models of the SED have previously relied uponground-
basedandIRAS dataat 12— 100 um. In threeseparatenea-
surementdy two groups(seeFigure 2), the ground based
10-12um fluxesareonly abouthalf of the IRAS flux density
(Sylvesteret al. 1996;Fisheret al. 2000; Marshet al. 2002).
This problemhasbeentreatedasan uncertaintyin modelsor
overlooked. Thespectraknepy distribution of HD 141569in
the 12 um region is approximatelyflat with a color tempera-
ture of ~200K. Color correctingto this temperaturgushes
the 12um IRAS point higher makingit morediscrepantvith
the ground-basedneasurementsFinally, the ground-based
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Figure2: Spectrakenegy distribution of HD 141569Ashav-

ing the infrared photometryfrom IRAS Faint SourceCata-
log (squares)Fisheret al. 2000 (diamonds),and Marsh et

al. (2002) (crosses).The stellar photospherés shavn in the
solid line, asa NextGenmodel(Hauschildtet al. 1999)fit to

the Tycho-2and 2MASS visible and nearinfrared photome-
try (triangles). Thesehave not beencorrectedor reddening.
Purely as an illustration of the color temperatureof the ex-

cessatherthanasarealmodelof the dustemissiona black-
bodycurveat175K is shavn throughthe IRAS 12 and25 um

points.

18 pm measurementdo not agreewith IRAS or eachother
to within their stateduncertainties.
Onepossibleexplanatiorfor thediscrepangis abearnsize
effect. The groundbasedmagesweremeasuredn beamsof
size~5", while theIRAS measurementsave a beamsizeof
~1 arcmin. Thiswouldimply alarge12 and25 pgm flux from
very far from the star wherethe disk grainsshouldbe cold.
Thiswouldbeplausibleonlyif HD 1415@B andC,theM-type
stellarcompaniongo HD 141569A,had substantiainfrared

excess.Totestthishypothesiswe obseredall threestarswith
theKeckTelescopeWemeasure@12 pm flux densityonHD
141569Bof 9+3 mJy, consistentvith apredictedohotospheric
flux densityof 10 mJy We obtainedanupperlimit of 3 mJy
(10) for HD 141569C consistentvith a 12 pm flux density
arisingpurelyfrom its photospheraswell.

At 60-100um, cirruscontaminatioomaybepresentn the
IRAS imagesof HD 141569.HD 141569is locatedin projec-
tion nearmolecularcloudsthat containsubstantiaimolecular
hydrogenanddustemission.

To resohe the uncertaintiesn the mid and far-infrared
flux from the disk andto searcHor disksaroundthe compan-
ions, we are obtaining Spitzer/MIPSphotometryof the HD
141569system. Theseobserationswere scheduledbut not
yetexecuted py thetime of the PPV abstracteadline.
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