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Introduction: Refractory silicates and oxides 

formed in the protoplanetary disk around the nascent 
Sun and have been preserved intact in primitive chon-
dritic meteorites [1]. These minerals contain isotopic 
signatures of now extinct, short-lived radionuclides 
(SRs) that were present in the disk in abundances 
much higher than in the ambient interstellar medium 
[2]. The origin of short-lived radionuclides in the early 
Solar System remains one of the most intensely de-
bated questions in cosmochemistry because it bears on 
fundamental problems such as early solar system chro-
nology, thermal evolution of planetesimals and the 
astrophysical environment in which our Solar System 
was born [3]. If it often argued that a nearby supernova 
(SN) polluted our protoplanetary disk with freshly 
made SRs [4]. Here we discuss the collateral effects of 
SN material injection in the protoplanetary disk [5] 
and the likelihood of a protoplanetary disk – super-
nova association [6]. 

Shifting the oxygen isotopic composition of the 
Sun: 26Al and 41Ca share a common origin [7]. Assum-
ing they were injected in the protoplanetary disk by a 
supernova, one can calculate for any SN nucleosyn-
thetic model, mixing fractions (f) and time delays be-
tween the end of nucleosynthesis and their incorpora-
tion of CAIs (Δ) [5]. For the supernova models listed 
by [8], we calculate mixing fractions (f) in the range 
(1.9–7.6) 10-6 and Δ-values from 1.0 to 1.8 Myr, con-
sistent with previous estimates [4].  

Oxygen isotopes are injected together with 26Al 
and 41Ca in the protoplanetary disk, therefore shifting 
the disk oxygen isotopic composition. Using the f and 
Δ values found above and the nucleosynthetic models 
of  [8], we calculate by mass balance the oxygen iso-
topic composition of the disk before injection. De-
pending on the SN model considered and assuming 
that dust only is injected, we find that δ17O varies from 
9 to 50 ‰ while δ18O varies from -4 to 16 ‰. All cal-
culated oxygen isotopic compositions are enriched in 
17O and are distinct from any measured meteoritic 
value. 

SN injection does not change the oxygen isotopic 
compositionof the Sun. The Sun is roughly a factor of 
100 times more massive than the protoplanetary disk 
and remains extremely well mixed by convection dur-
ing ~10 Myr.Therefore, the Sun maintains an oxygen 
isotopic composition similar to the preinjection com-
position of the protoplanetary disk. Thus, if the proto-
planetary disk was modified by injection of supernova 

material that co-delivered 26Al and 41Ca, the oxygen 
isotopic composition of the Sun should be enriched in 
17O. Forthcoming measurements of the oxygen iso-
topic composition in Genesis samples will help test the 
SN origin of 26Al and 41Ca.  

The astrophysical context of Solar System for-
mation: Based on the early solar system abundance of 
short-lived radionuclides, it is often asserted that the 
Sun was born in a large stellar cluster, with a massive 
star contaminating the protoplanetary disk with fresh 
nucleosynthetic products at the time of its supernova 
explosion [4]. To account for the inferred initial Solar 
System abundances of short-lived radionuclides, this 
supernova has to be close (~ 0.3 pc) to the young pro-
toplanetary disk. We will show that massive stars evo-
lution timescales are too long, compared to typical 
timescales of star formation in embedded clusters, for 
them to explode as supernovae within the lifetimes of 
disks. This is especially true in an Orion Nebular Clus-
ter (ONC)-type of setting, where the most massive star 
will explode as a supernova (5 Myr after the onset of 
star formation) only when nearby disks have photo-
evaporated and/or formed large planetesimals. We will 
also quantitatively evaluate the probability of any star 
to be born close enough to a massive star to be pol-
luted by its SN explosion and show that it is very low. 
We will conclude that the Orion-like setting is very 
improbable. 
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