OCS line emission: a new method for measuring the luminosity of
embedded protostars in binary systems
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4 l. Context A / IV. Modelling

To measure the luminosity of embedded protostars, the common way is to derive

it from the spectral energy distribution from millimeter to infrared wavelengths. e » n, (1) = 43 x 108 r o em=3
However, we cannot obtain the luminosity of each protostar for binary systems . — s, eas ’ 100 au
due to the lack of telescope with the spatial resolution needed to resolve each T \ \_\ e Opt. thick region
protostar. :; — zoo§ L., 14 . 1
To overcome the problem, we propose here a new method using the gaseous | | 10 Tau(r) = 31 (L_o) <—“5au) K
emission of the OCS molecule. Using new quantum mechanics calculgtions of 100 Opt. thin region
OCS binding energy distribution, we analyzed the size of the desorption zone 10° . fso SN\
from the grain mantle of this molecule to estimate a luminosity for each : T T e e o Ty = 31 (L—oz <115&u> K
protostar. ) T raausaw

j Figure 5: Density (dash) and temperature (full)

profiles

1.0
. Equilibrium between adsorption
/ ty/beam . ke Il. Source and observatlorg and desorption: ,
° o2 o4 kdcsxicc(OCS) = kadsxgas(ocs)

i We used observations of IRAS4A from ’
FAUST ALMA large program [ 1]. %09 +2(0C8) = x(0CS) s 1
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N Why OCS? For now it is the only S-
144 _bearing mol'ecultaT surely detected in The , because
% interstellar ices in both low- [4] and the molecular emission is too weak.
5 high- mass stars forming regions. | | The observed profile is made is the envelope direction of the source at a
3‘,145 Because OCS is inefficiently formed in
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capacity of a molecule to be thermally : fadus () fadus @0
desorbed from the grain surface to the Best luminosity fit between theoretical and observed OCS emission profile
gas phase. It is directly linked to the N / The best fit between model and observations gives a luminosity of
sublimation temperature and depends / "y
N Temperature 2
on the molecule we consider. A ", 300 Fregiam et ol 2025
scheme of OCS desorption with 275 ¢ moncio
increasin, ice  temperature is o 250 4 HeoocH L
representid in Fig. 3 P ‘ 2 s o s G The luminosity-based temperature
o Figure 3: Desorption of OCS molecule from ice % 0 4“77 $::CSTS°V profile of IRAS4A2 v_vas CompUtEd and
grain s L then compared with the results of
£ 150 —
Each molecule is more or less bounded 125 !
to the grain depending on its e
BE [Kelvin] orientation or position. The BE value is 20 25 30 35 40 45 50
0 500 1000 1500 2000 2500 3000 h i ted with a aussian Radius (au)
. Gaussian fit ; en bes Ima ed g[ T Comparison with temperature points
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" new calculation of the OCS BE The luminosity of IRAS4A1 is obtained using the total bolometric luminosity
£, distribution used in this study, (14.5 £+ 1.5 Lso) and the luminosity of IRAS4A2 (7 + 1 L), giving
320 computed by Vittorio Bariosco, is :
g shown in Fig.4.
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s to that of other molecules (1215 K
compared to 4255 K for methanol [7]), | | We present here a new method to estimate the luminosity of embedded
5 v [kjlmo‘l]s 20 2 implying that desorption can occur at protostars in binary systems using molecular emission. By using new quantum
Figure 4: OCS binding energy distribution low temperatures. Given the formation mechanics calculation of OCS binding energy, we obtain an estimation of the
on grain surfaces, we expect an luminosity of IRAS4A1 and IRAS4A2 without using the spectral energy distribution.
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K extended emission due to @ The bolometric luminosities for IRAS4A1 and IRAS4A2 are 7.5+ 2.5and 7 + 1




