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Introduction: For a proper understanding of planet for-
mation timescales and processes, the setting up of a consistent 
chronology is of paramount importance. In our solar system, 
which serves as a benchmark, relatively short-lived radionuclides 
(SLRs) are used for dating. However, the application of such 
chronometers is not without challenges as successful and con-
sistent dating requires that the SLRs were homogeneously dis-
tributed in the early solar system. For the SLRs that most likely 
have a stellar origin, e.g., 26Al, 53Mn, 60Fe, 182Hf [1,2], a homoge-
neous distribution is likely and therefore permits reliable dating. 
However, some SLRs cannot be produced in stellar events, e.g., 
10Be and 36Cl, and for them production in an intense irradiation 
scenario has been proposed, e.g., [3,4,5]. For the latter, 36Cl is of 
special importance because it seems that 36Cl found in secondary 
minerals is decoupled from 26Al, indicating production relatively 
late the solar system, e.g., [6,7]. 

Modelling and Results: We studied different irradiation 
scenarios to account for the existence of 36Cl in the early solar 
system. First, neutron capture on Cl and/or S isotopes during 
cosmic ray exposure of the meteorite in space. Though, comic ray 
exposure induces shifts in S isotopes, the expected magnitude is 
much smaller than the measured isotopic shifts. We can therefore 
conclude that the 36S excesses found in some CAIs are real and 
represent a time information. Second, galactic cosmic ray (GCR) 
irradiation of a hypothetical meteorite precursor/parent body in 
the early solar system. Doing so, we considered precursor bodies 
either having carbonaceous chondrite composition or a carbona-
ceous chondrite composition with a 10 times higher chlorine con-
centration. For both scenarios we did calculations with and with-
out an ice layer. Independent on the special set-up considered, the 
results indicate that a GCR fluence enhancement of 4-5 orders of 
magnitude is required to explain the high 36Cl/35Cl ratios, which 
is highly unlikely or even impossible considering that typical 
GCR variations are in the range of 25%. Third, we currently 
study irradiation scenarios in which hypothetical CAI precursors 
are irradiated by solar cosmic rays (SCRs) with fluences and 
spectral shapes typical either for the contemporary sun of ex-
pected for the early sun. First preliminary data indicate that it will 
be very difficult to account for the high 36Cl/35Cl ratios without 
assuming an unreasonable high SCR particle fluence. Such high 
fluences would be in contradiction to the energy budget of the 
sun and would massively overproduce other SLRs, like, e.g., 
41Ca. At the conference we expect to present either an operational 
irradiation scenario or we have enough data to finally exclude 
that 36Cl has been produced by any type of irradiation in the early 
solar system. This study will not only help to better understand 
the origin of the short-lived radionuclides in the early solar sys-
tem, it will also help to better understand alteration effects in the 
early solar system. 
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