Z2H N AUS

alF—pk (EZRXXE)
2025/07/09 - 2025/07/25




BHR7IIRS2 0 | IRAS15398-3359 0 | IRAS16253-2429 0

On the protostellar mass-luminosity relation
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ABSTRACT

We present a preliminary view of the protostellar mass-luminosity relation using current samples of protostars with dynamical
mass estimates. To provide a lower limit to the expected luminosities, we adopt an empirical estimate for the intrinsic (without i N R = il Pl et 3
accretion) protostellar luminosity and radius as a function of mass. We find that many of the protostars with current dynamical TO bl N & S h ee h an <2 024)
mass estimates track the empirical mass-luminosity "birthline" reasonably closely, suggesting that their accretion luminosities
may be at most comparable to their photospheric radiation. In turn, this implies that mass accretion rates for many objects are well
below that required to build up the final stellar mass in typical estimated protostellar lifetimes. A small subset of the protostars
have luminosities well above the predicted photospheric values, consistent with evolutionarily-important mass addition. These
results hint at a possible bimodal distribution of accretion, but a firm conclusion is not possible given the small size of and likely
biases in the current sample.
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Figure 1. HR diagram of the Orion Nebula Cluster stars (points), with our ’ | i % % ng:%b % 7b o7 C\: L'\ 2
adopted birthline shown as the solid green jagged line. The evolutionary tracks 54@ - <, fully convective I:_kb\ o A
and isochrones for (1.3, 1, and 3 Myr, along with a zero age main sequence, g T _ ] 2 — k
are taken from Siess et al. (2000). An alternative birthline using results from I JJ,{_’-'-(" i R ML 4 SA — =R YA
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with the solid curve representing the result for the Siess tracks and the dashed
for the SPOTS tracks, as discussed in the text. (At higher masses the Siess
results are used.)
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Source M,, M; Mass Thar  Lper  Ref
(Mz) (Mg) (Mg) (K) (Lg)

HOPS-370 25 71 314 |
RCrA IRSTB 3.21 209 2.65 88 5.1 2
L1527 IRS 0.49 0.32 0.41 41 1.3 3
L1489 IRS 191 1.5 1.7 213 45 4
IRAS 0430242247 1.65 1.23 1.44 28 5 5
CB68 0.158  0.137 0.15 50 080 6
Ced110 IRS4 145 1.21 1.33 68 1.0 7
IRAS 16253-2429 0.17 0.12 0.15 42 016 8
RCrA IRS5N 0.4 0.18 0.29 59 1.4 9
Oph IRS43-A 1.0 193 4.1 10
Oph IRS43-B 1.0 193 4.1 10
Oph IRS63 0.66 0.33 0.5 348 1.3 11
™C1A 0.68 183 2.1 12
B335 0.12 41 1.4 13
Lupus 3 MMS 0.3 39 0.41 14
VLA 16232 0.2 50 1.1 15
L14551IRS 1 0.28 50 36 16
L1448IRS3B? 1.19 61 5.8 17
L1448IRS3A 1.51 47 5.8 17
™C1® 0.54 1m 0.9 18
L155INE® 0.8 91 42 19
Elias29 25 350 141 20
HH212 MMS 0.2 53 14 21
HH111 MMS 1.8 T8 23 22
L1551 IRS5® 0.5 94 221 23
IRAS16293-2422-Aa 0.9 54 36 24
IRAS16293-2422-Ab 0.8 54 36 24
HOPS-361-A% 5.46 4.40 4.93 69 I8 25
HOPS-361-C2 1.57 1.38 1.48 69 85 25
GSS30 IRS3 0.44 0.26 0.35 50 1.7 26
IRAS 0416942702 1.0 163 1.5 27
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Inclination Effect on Observational Identification of Outflow Rotation in Magnetohydrodynamics
Simulations
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ALMA-IMF XIX: C'80 (J = 2—1): Measurements of turbulence in 15
massive protoclusters
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Bridging the gap: consistent modeling of protoplanetary
disk heating and gap formation by planet-induced spiral
shocks
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