The Disk and Jet of the Classical T Tauri Star
AA Tay

4 bstract

Previovs studies of +he classcal T Faust star AA Tau have mterpeeted the L% Ononis-uske
photopalanmettie vunability a5 being due to a warp 1a the mner disk cavsed by ap welined
stellar magrete dipolefiei! Ve test that these effects me macroscovtealty observable 1n the
mehisadon and alignment of te disk We use the HS17STIS covonsgraphic detection of the

d1sk o mensure the outer ok 1idivs and inchinaton, and find that dve ey disk s both mis-
snelined and misaligned -vith respect to the puter cisk A & Tau dnves a famt jet which 15 also

rusahgred seith 1espect o the mojection of the orter dish o axas The tet 1s also poody
onlimatsd near the suar The measured inchnation 71£1° s above the inclination range
suggested for stars with UX Onoms-like « snability, indicating that dust graius 1n the diskh
have grown and settlea toward the aise midplane
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‘I'ne wals factors denved whey, we subtracted the PSF ternplate star data frons obseryatrons
t fromn our late-type star PSF library cu be combimed with ¥ magmbides for the PSF stais
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{rom $imbad *. @ve vy V magnitudes for 44 Tuu with a typical uncertamty of 0.1 mag  The

earlier STIS otser-anon was oblamed nen maximum hight =vivle the 2% observabon was
\{n:mmumhghim 2002, whep compared witk- chowmerry fron: Grankin 2tal (2007)
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A _uim 1 hght Given the penodic

'I mumma .n 4A Tau, fuhue
hagh contiast imagery unght
best be obtaine] at mircmum
A (um} Inghe.
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rmm»nwb and N 4SARIUF399131.02 02.02.32 to Goddard Space Fight Centes.
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telt) Fatting the dark lane at the amdplane of A A Tiwe's disk to 2 gr.d of cucles ewed at
difterent inclinations from pole-on yiekds 1=71++-1° for the outer disk Kight) The
uncer tamty 1n inclinaior meastements for z 1" radius disk seen by S115 15 a strong
function of nclhnation.

Our measured wchination for A4 Tau difters by 4° from the melmavon tound for the mnes
disk (1=75°, O Sullivan et ol. 2005), 15 tn 221 with the el lened from

stellar iotanon and v sin . (1=70+1(0°. Bouvier et 3l 2003) The disk majorats sulong

=974/-2° T* differeat om pred: from linear pol . WMM“NW

Tet-driving PMS stars typially have
The et PA 90° from the risk semi-
nigjor axis  The Tet PA 1n A A Tan

Is along 18317, 36" from the disk
setm-snajos axes The jet 13 poorly
collnnaced watl: an opening halt
angle of 17° aithin 3 of the stag

We do ool cleady e a counterjet,
cather 1n the STIS images o0 m
Ueddad

Fabry-Pé1ct data

AA Tau does not lie 1 4 region of obvious, sptical nebuleuty (below lett) but does
bie 1n 4 filameat of wold dust swhich iy moie éXtendes o the vorth of the star Lefl)
DSS false-color compogite unage (red=IR. green=red, blue-blue field of view 0 5°
onaade Faight) TRAS (blue=12 microny green=60 microas. red=100 micruns Field
of vien 1% on a sde) This suggess thai the countenet nna-detection s due 1o an
evlinction gradieat

Imdges geneiated using HerschelSpot6

Conclusions -\\

= A\ Tav has a d'sk extending 115" (156 AU) ind viewed a. </-1° from pole-on
‘I'ne outes disk e misangned with respect to the inner disk by 1° (O"Svllivan etai 2005),
provichag independent verification of the "varp in the disk

*AA Tauis a UROR The hesi disk vimbibiy 19 at mimmuom optical/~IR light, when the
net disk partally occults the stay Givea dhe penocdic rature of optical miuna for this
object, tutme gh-ontrast imaging should be: scheduled fo aunimum light

¢ The yet 1 poorly collimated compared 1o otner single [ Taur stars 4nd 1s also shightly
musalipned with respect to predictions based on polanmeto dua (Menard et ol 200%)
The absence of Aa earended covnter-jet may reflec. an exenction gradient 1o the nonth

Data used m thus study were obtained undes HS1-GO-9136  GFP data useal (o confiem the
emissiog-fine nature of the knots were ob'ned at *he Apache Pomt Observatory 3 5m  [he
.Apache Pout obser-ations 4. m ade under a grant of Durector’s Discretionar: Tune  SFL data
wyere githered under furding from NNX0SACTIG(C A G.and ML S)
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