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r-process nucleosynthesis
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r-process elements in metal-poor stars
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electromagnetic signatures of merger events
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electromagnetic signatures of merger events
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prospects for detecting gravitational waves
from NS-NS/NS-BH mergers
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NSM environments for element synthesis
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Impact of systematic mass uncertainties
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Impact of systematic mass uncertainties
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NSM environments for element synthesis
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Impact of systematic mass uncertainties
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GRB170817A/SSS17a + galactic chemical evolution
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Integrated nucleosynthesis with neutrinos
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merger outflow nucleosynthesis:

required nuclear data
-l masses
- beta-decay rates
_ : beta-delayed neutron emission probabilities
= kel neutron capture rates
g " art fission rates
=.=-E':== fission product distributions
ik neutrino interaction rates

Mumpower, Surman, McLaughlin, Aprahamian
Progress in Particle and Nuclear Physics 86 (2016) 86
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required nuclear data:
beta decay - - I
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Neutron Number (N)
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required nuclear data:
beta decay

NUBASE 2016
FRIB Day 1 reach

FRIB design goal I '.Il_rl" o
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abundance pattern uncertainties due to
uncertain beta deccy rates . | ot
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abundance pattern uncertainties due to
uncertain beta decay rates
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required nuclear data: P, values

FRIB Day 1 reach
FRIB design goal
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r-process lanthanide ..
production and rare |

earth nuclel 70
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summary

The origin of the heaviest elements in the r-process of nucleosynthesis has
been one of the greatest mysteries in nuclear astrophysics for decades.

Evidence from a variety of directions — including the recent discovery of
GW 170817 —increasingly points to neutron star mergers as a primary source
of r-process elements, but many open questions remain.

120

Studies of a merger r process require detailed Estimated Possible
knowledge of halflives and P, values, from the 100 = New from FRIB
neutron drip line fo the valley of stability, as they | Known Isotopes |
shape r-process abundance pattern formation & 80 :
and in the interpretation of kilonova signals. 8 60
_ - 5
> Thus direct measurements should be % 40
4

complemented by efforts, e.g., to extract beta- =,
strength functions, in order to drive concurrent
improvements to theory
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