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Abstract— % H, = we obsene

We identified, 220

The:compeSition and spatial diS TN [noleculargas in 3‘ 100%2' the accreting sources, |nclud|ng all of t sitional disks in our DIE" tol resonant scattering of neutral hydrogen+in the“interstelléis and circumstellar MEdigthe
important scomponents, .t “our - understaNCiNENOTNtAE H ). The spatlal d'St”bUt'(! of 1 ttlng gas Is inferred from spectrally #hissioh profile reconstruction using the fluorescent H, lines as GRttEEER0Of the Lyo. radiation
formation and evolutiogiof planetary's.\(stems We present resolved H, line profiles. For the dl dominated targets, the H, emission ffield incident on the disk surface. This method uses the measur@@EBEMission line strengthSHOE
I it a’far uItraV| t (far spec d'ﬁGQEIC survey originates predominately at <~ ALL Spectral synthesis modeling finds I-!z) algiven [V, J'] —» [v”,J"”] progression to determine the total"@BSGEDEE Lyo flux at a ‘GiVEn
of H, and CO atc AN rotop aneQ. | s Usmg the ~ ~ 2500 + 10 K and log &( 19 + 1. H, gas disks are observed to pe pumping wavelength. The grid of Lya fluxes is then fit with\@RsIRtAASIc line shape ane

‘) . to'at least 1 yr, altho e data are needed to characterize the H, d'5k int&rvening absorber to infer the local Ly profile and reproducERtheseBEerved emission TNE
new and refurb|sh ectroglg hs boar the HJB?T@ ||fet|me.

< shape. We have also created new FUV continuum spectra for IGRtag
>Pace Telescope *ﬁ tehs to W fbhot{) S unique spectral points where a 0.75 A (approximately 10 spectral reSOIES ents) emission
excited molecula m'SS lines 1 ew gds- r'Ch\d N ; line-free window can be found between 1138 and 1791 A. Combining these ) the moleculSss
spectrum, mdep entjof the® \)olutlona state \of «the - 3 3 Long-Lived Gas Disks e F , subtracted observed hot gas line profiles, we can determine the full FUVEREray budget from
dust disks 'AH transitiénal i5IST m\our sample c%play N CTTSs. Lya dominates the FUV radiation output with an average fractional l8ififOsity of 88.1%

prominent H, en‘lssmn lines \akisihg from 3 remn\a,nt, TRner-y, ™ 7.3 % _The FUW*Continuum is the second Iarge_st energy source, with 8.4§i. 5_3.2 %. Thé
L 3 gas disk. Mblecular h il th and axcitai | con_trlt_)utlo_n from the C IV 1_548,1550 A doublet is 2.1 + 1.6 %, and the™emeaining hot gas

temperatures suggest that the | x"g H2 . concen‘tf&e emission lines makep <'5% In all cases (see Table).

between ~ 0.1 — 3 AU,lwhile the uc\rescgnce orlgmates

between 2 — 10°AU. The UV\ H, ‘emission‘\appears to \trace

similar disk radii as M-band .CQ measurements, but\the‘ UV-

¢ and IR-emitting CO pop Iat| Qo:ear to be "‘spatially %
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Target Fio® logio(Fioe/G,)?  FUV Continuum Lya ©
(erg em—2 s~1) (%) (%)

Disk Frequency (%)

AATAU 31 x 10t 7.3 2.8 05.9
BPTAU 3.5 x 10% 7.3 16.8 5.7
DETAU 1.5 = 10* 7.0 0.2 88,0
DFTAU 2.3 x 10° 8.2 2.1 07.2
DMTAU 1.3 = 10° 8.4 88,0
DRTAU 4.0 = 104 7. 16.2 49.4
GMAUR 1.2 = 10* 6.9 0.9 86.2
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Flux (FEFU)

separate. We use these|\data\ to, ‘keconstruct the\ local

Lyman-alpha radiation |fi finding that Ly an- alpha \ GMAUR 12 10 ! 5 2 ob A AL N
: ‘ LKCA15 1.6 = 104 7.0 90.4 L 4 1 ] 1
- dominates the far-Uv ene\gy dget imall eases. s - o Wovelength (A)
\ - . ’ _ RECX15 18 x 103 2.8 96.7
‘ . ] 2.8 x 10* 7.2 7.6 79.8 ; . _— 3
owervat“)ns — \ \ \ : \A T | - Flg 2 — ET'EEI 5: ) i::t - Hi; Flg 4 — Left: The table shows thg reltatlve contribution
Z £ S Above: Far-UV H2 emission lines are a sensitive TWHYA 9.7 x 10% 71.9 of each component to the total FUV irradiance for a
The data were obtained as pakt Of HST programs 11533 hy * T | g By measure of the molecular disk surface. Dust disk UXTAU 5.6 x mf: 18 92.2 sampleb Iot:l 1b6 hF'gh'reSOIUtiog 6?52('1700/&) radiation fields
dissipation has a characteristic timescale of 2 — 4 Myr VAMESGR 1.5 = 10 7.0 5.3 01.8 2 assempbpie Y rrance et al. in prep.,
12036 PI - J Green)’ 1 1616 ( G Herczeg)’ aﬁd 1 1828 ‘;.“.“‘1 “““““““““““ (Opepn squares, adapted from Wyatt 2008), while a Y Average® 7.0 .0 8.4+ 52 8.1+ 73 21+£16 14+£1.2 http://cos.colorado.edu/~kevinf/ctts_fuvfield.html)

Above: We use the photoexcited H, lines to reconstruct
model Ly« profiles. Each pair of intrinsic (red) and outflow-
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and 12361 (PI — A. Brown). e targets were observed with

the COSTGIB0Miand GI60MIModes, and STIS 'B140M. The
0S sp?tra cover 1140 < & < 17607, 3t R 18,000, the STIS

number of gas-rich disks are observed to persist to ~ 4
- 10 Myr (filled red circles; France et al. 2012b)

= = - absorbed (green) profiles are a best fit to a different set of
Left: 1430-1470 A spectral region for the gas-rich H 2 d I‘Id CO Emission Rad I - [MH,), T(H,) ]-based incident fluxes (blue asterisks).
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T, et e e et targets plotted in Figure 1. All of the strong spectral
SPECUSSSCRSIE § < Al '1‘690'8‘ - PR \ = Leuaiugsgp;?ugﬁfsgggtgﬁjfsb ?);:Ci;n;srselor)r;o"t?:% ifr:%g:dtvrogf Figure 5 compares the Gaussian FWHMs of H, and 4.7 pm fundamental band CO_emission (IR- ‘
Py W . B e are.typlcal | CTTS P eand . | ‘ decrea_sing nfar_\ﬁoi?t excesses: AA Tau (p;,-mo,d,-aé CO) for the subsample of our targets that have been observed by the NIRSPEC |nli‘trument on
trallv resolved Kinematicbroadening dominates the O LW W WAVY. W) od Wl A st_géa_le_h(.)?e)i;‘l the innse?‘rd(iglie(;ﬂrsatnj;gtor%?tio2,5:ns(’:lu - k Keck II and Phoenix on Gemini South (Salyk et al. 2011) al rlght we show the ewidths of
Ny 0 y. 3 3 - - ._ _. GM Aur (transitional, n; 3 = 1.75) has an ~24AU hole photo-excited H, and CO (UV-CO; France et al. 2011; Schindhelm et al. 2012). The4|neW|chhs of
observed H2 line profiles. P ety [ in the inner dust disk (Calvet et al. 2005) N UV-CO are systematically narrower than those of UV-H,, suggesting a scenario wiiEreRENtV-CO
| : YN originates in a cooler molecular layer (T.,.(CO) ~ 500 K) at larger semi-majOrNaXxes (‘ 4 AU)
A 2N than both the UV-H, and the IR-CO. ~r .
. We_observe CO. N1 DR cigRsion " A r.tes thls_ (‘\) > The emerging picture of the UV molecular emission environment is shown on the cartoon 'belo B
excited"by UWline photons, predominantly H 18 missi Hlsplays %
rotational structure that reflects: the temperattiig [Ing g nakthe 2l ;
shape of the exciting Lyo radiation field. = SpeCEais SYAERES glelin dsiCO . :7 - "Z"?P‘gg%ﬁ;%’m ------------------- Fig 5 — Lef: Comparison of the

parameters in the range: N(CO) ~ 108-10° CRISE IR + 200 Kifor
the Lya-pumped emission.

Gaussian FWHMs of the fluorescent
H, and the CO fundamental
emission. Right: Comparison of
line shapes for fluorescent H, and
fluorescent CO emission in the CTTS
1712 ba RECX-15 (ET Cha). Below:

In se¥eral , 2| Il ;
in) or details of CO 10 e T e Schematic representation of the UV
. ’ molecular emitting regions.
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We also identify the CO A4-X (0=1) A1597 an
systems. See poster 2B024 (author: Ma
absorption line spectroscopy through C
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H, (1-6) P(5) . AA Tau Dullemond & Monnier 2010

V4046 Sor Fig 1 — Above: Example COS G130M +
° G160M observations of primordial — WTTS ALY : g : o |
disk systems. Except for the atomic lines Pebul 0, R(T )= A i i : T I AL A A ) =5

identified in the spectrum of LkCa 19, most of — HgUISI9202122 33 34 33 y Ackn OWIGdgmentS'

the emission lines in the spectra of the 13l4 - B3le 1318 A._”“” | | | 1 ' . .

other three stars are fluorescent H, and CO Wavelength () We thank the DAO of Tau team (in particular, Alex
emission lines pumped by Lya Left: Resolved : , ’ & Brown) for enjoyable discussions during the course of
H, velocity profiles provide information on the | FIg 3 — Above: Graphical description of the HI i H SRNLL] LI U S A S ] i \ this work. This work was supported by NASA grant

spatial distribution of the gas. The COS LSF y Ly pumping line in V4046 Sgr: the observed V4046 ' P 318 1320 ' 1352 e - i NNXO8AC146 to the University of Colorado at Boulder
is shown as the dash-dotted line. Below: Sgr Ly« emission line and the (14-3) CO emission Wavelength (A)
Complete COS spectrum of V4046 Sgr with o | band. The green curves show our model. . (HST programs 11533 and 12036) and made use of
_ e | | relevant lines marked. Right : (14-3) and (14-4) fluorescent band emission : ' ! . data from HST GO programs11828,12361, 8041, and
14455 14460 14465  1447.0 ; from some of the targets presented by Schindhelm et : 11616.
Wavelength (A) : al. (2012a). OI] contaminates some (14-4) bands.
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