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Nucleosynthetic processes
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Astrophysical sites of heavy element synthesis: supernovae
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Neutrinos and SN nucleosynthesis
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Amol Patwardhan

See earlier talk by
Baha Balantekin

Xilu Wang

Capture rate A [s7!]

Capture rate A [s71]

101 -

10° 4

1071

101 .

100 4

101

—— Wanajo-s50-mf-A,

mean f

10!

6 x 10° 4x10° 3x10° 2 x10°
Temperature [GK]

—— Wanajo-s50-mb-A,,,

— Aup

many body

10!

6 x 10° 4x10° 3x10° 2x10°
Temperature [GK]



Neutrinos and SN nucleosynthesis: r and vp processes

103
s/k=50 —— sym-nn
—+— SYym-nosc
1073 P 104 —— sym-mf
P —_— Sym_mb
+ E}
. A
107 fe¥ > 1075
w
x ./I "\E 8
\? + [
> 107° S ’*+’ e Ny © 10-°
* I \ *-q,*:q.t * + + ©
) l ( e b + + (e
=~ : Iy, ‘ d % b >
: R e 2
-6 [ v‘ ‘ ", 2 .1 w -+ -7
3 10 w", i ,.!‘,\W M < 10
c ! iv'vx; +
é 7 ' ‘ 10 8
10~ { _
|
+ solar . . I\
—— asym3-nn
1078 —— asym3-nosc | 107° . . . : . . .
— asym3-mf | 50 75 100 125 150 175 200
—— asym3-mb Mass Number A
10-° : : |l

50 75 100 125 150 175 200 225 250

Mass Number A Balantekin, Cervia, Patwardhan, Surman, Wang, arXiv:2311.02562

z-j,jflu-mvuksrry OF
. /

") NOTRE DAME

i College of Science



Neutrinos and SN nucleosynthesis: the vi process
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Astrophysical sites of heavy element synthesis: supernovae
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Astrophysical sites of heavy element synthesis: mergers
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Nuclear data for the r-process
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Experimental prospects

AME 2016
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Interpreting observables of r-process nucleosynthesis

* What observables are currently limited by nuclear uncertainties
that could be addressed in the FRIB era?

* Are there distinguishing observables that rise above nuclear
uncertainties?

 What can we learn about nuclear physics far from stability from
r-process observables?
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Did the GW170817 merger produce actinides?
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effective heating rate [erg g'1 s"]
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Beta decay and actinide production

See my talk tomorrow in
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Nuclear masses and actinide production
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Interpreting observables of r-process nucleosynthesis

* Are there distinguishing observables that rise above nuclear
uncertainties?
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Actinide observables: ®°Fe and 24*Pu in Fe-Mn crusts
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Actinide observables: ®°Fe and 2**Pu in Fe-Mn crusts

Supernova Models Kilonova Models
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Actinide observables: ®°Fe and 2**Pu in Fe-Mn crusts

Supernova Models Kilonova Models
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Actinide observables: ®°Fe and 2**Pu in Fe-Mn crusts

Supernova Models Kilonova Models
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Interpreting observables of r-process nucleosynthesis

 What can we learn about nuclear physics far from stability from
r-process observables?
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Fission yield signatures
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See talk tomorrow by Fission yield signatures

lan Roederer, NCSU
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Cowan, Beers, Ezzeddine, Frebel, Hansen, Placco,
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summary

The origins of the heaviest elements have been one of the greatest mysteries in

nuclear astrophysics for decades.

Despite considerable progress in the past 75F”

several years, including the first direct oF
detection of an r-process event, the r-process st
site(s) has not been definitively determined.  sof

The role of the vp process in galactic chemical ssf, ;.

evolution is even less clear. b il

The neutrino and nuclear physics of candidate ok

events remains poorly understood. FRIB has
the potential to reduce key nuclear
uncertainties, facilitating accurate
interpretations of nucleosynthetic observables.

Mumpower, Surman, McLaughlin,
Aprahamian, JPPNP 2016
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