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The accretion burst of G323.46 -0.08

A fairly simple
picture of a protostar
forming star o

envelope

. bipolar
B outflow cavity



The accretion burst of G323.46 -0.08

e Disk-mediated accretion
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The burst of G323.46 -0.08 (G323) |

~10% elevation in the FIR -
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The burst of G323.46 -0.08 (G323)

Fig: NIR image befbrg an ring the burst
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From static to time dependent RT

the burst parameters
density grid

Versatile code, works for arbitrary
density grids and luminosity variations
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From static to time dependent RT
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with different
density grids

burst templates

with different burst energies
(color-coded)
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with different
density grids
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The burst of G323 - does G323 pulsate?
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Maser - the ‘microwave

pendant of a laser’
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Flare + damped oscillation

Flare + periodic background variations?
[Proven-Adzri+ 2019, MacLeod+ 2021]
Flare + protostellar pulsations?
[Inayoshi+ 2013]
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e Period and luminosity
are consistent with
predictions from
[Inayoshi+ 2013]

e Requires a bloated
protostar (~300 R )
and high accretion
rates (~3:10° M
yr')

e Possibly the burst
induced pulsations

(?)
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The burst of G323
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Summary and Outlook

e (323 experienced the most energetic accretion outburst observed so far

e (G323 might be a pulsating protostar
o Inthis case...
m .. itis/was bloated
m ...the accreted mass can be much higher
o We aim for ...
m .. NIR spectroscopy with CRIRES+
m .. modeling of (burst-induced) pulsations
o Possibly the burst induced pulsations (?)

e Future bursts with periodic maser patterns (?)
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e (323 experienced the most energetic accretion outburst observed so far

e (G323 might be a pulsating protostar
o Inthis case...
m .. itis/was bloated
m ...the accreted mass can be much higher
o We aim for ...
m .. NIR spectroscopy with CRIRES+
m .. modeling of (burst-induced) pulsations
o Possibly the burst induced pulsations (?)

e Future bursts with periodic maser patterns (?)






Low mass star formation
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Observation-based stages of Massive Star Formation
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Atmospheric transmission and episodic accretion
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The sample of known MYSO bursts

System M, P L., AL t;, At M E.. M.
M, 10%-L, L, 10°L, yr oy 0% 10%.erg M,
NIRS3* 20 30 55 130 04 25 5 12 2
G358 12 50 48 19 014 05 1.8 28 05
G323* 23 60 54 260 14 84 08 90 7
NGC* 6.7 3 16 44 06 >8 23 >40  >0.4
V723Car 10?7 =4 4 =15
MI7MIR 54 14 64 76 920 =2

* accompanying maser flare
NIRS3 (S255IR NIRS3) [Caratti o Garatti+ 2017], G358 (G358.93-0.03-MM1) [Sugiyama+ 2019, Brogan+ 2019, Stecklum+ 2021, Burns+ 2020, 2022, 2023],
G323 (G323.46-0.08) [Proven-Adzri+ 2019, Wolf+ in prep.], NGC (NGC 63341 MM1) [Hunter+ 2017], V723 Car [Tapia+ 2013, 2015], M17 MIR [Chen+ 2021]

Tab: The sample of known MYSO bursts. Bold values are derived within this work. 28



parameter unit | samp | min | max

. star R. Ro log 0.1 100
The YSO — g]f ld T. T, log 2000 | 30,000
disk = m, m log 10% | 0.1
. disk o}
(aka sedfitter)
[ au log 50 5,000
— S—
B - lin 1 1.3
£ P - lin 2 |0
©
@ P yisk au log 1 20
(< - ™~ - -
é 5 env | p.., glcc | log 102 | 1016
o
8‘; cav Peay glce log 102 | 102
il e, ° lin 0 60
: Ceoy - lin 1 2
view i ° lin 0 90

T O N e R RO R e AU e aial Tab: Parameter-ranges of the models included in the |
YSO-grid. All masses/densities are dust properties.
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