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nuclear data required for r—process
simulations

seed assembly
charged particle reactions
e.g., “He(an,y)°Be

Masses

beta-decay rates

beta—-delayed neutron emission probabilities
neutron capture rates

fission rates
fission product distributions

sensitivity study review: neutrino interactions
Mumpower, Surman, McLaughlin, Aprahamian
Progress in Particle and Nuclear Physics 86 (2016) 86
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—process abundance pattern signatures
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nuclear data required for r—process
simulations

seed assembly
charged particle reactions
e.g., “He(an,y)°Be

Masses

beta-decay rates

beta—-delayed neutron emission probabilities
neutron capture rates

fission rates
fission product distributions

sensitivity study review: neutrino interactions
Mumpower, Surman, McLaughlin, Aprahamian
Progress in Particle and Nuclear Physics 86 (2016) 86
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nuclear data required for r—process

simulations

mass fractions

seed assembly

charged particle reactions

e.g., “He(an,y)°Be

Mmasses
beta-decay rates

beta—-delayed neutron emission probabilities
neutron capture rates

fiIssion rates

fission product distributions
neutrino interactions

sensitivity study review:
Mumpower, Surman, MclLaughlin, Aprahamian
Progress in Particle and Nuclear Physics 86 (2016) 86
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required nuclear data: “He(an,y)?Be

s/k = 200 30msY—O4O

_3 C v l. Y T T T T T L T v v T T T
o Arnold+2012 new —

Sumiyoshi et al (2002)
NACRE
CF88ys—

‘=125,'r=10msY 041

T T

Arnold+2012 new ]

1 Sumiyoshi et al (2002)
-8t PP PSR PP B NACRE .
80 100 120 140 CF88 — 7

. +

PR | L L T N T

100 120 140 160 180 200
A

o)
&
©

-

o

i
O
A

s O
» CU cl\l
Sl
) 3 e
DD
Y=




required nuclear data: masses

nuclear masses from
AME 2016

Masses
beta-decay rates

beta—-delayed neutron emission probabilities
neutron capture rates

fission rates
fission product distributions
neutrino interactions
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required nuclear data: masses

nuclear masses from
AME 2016

Masses

while (n,y)—(y,n) equilibrium holds, the neutron separation
energies determine the abundances along an isotopic chain:

Y, (ZA+) _G(Z.A+)) (2hN, ”ex [Sn(Z,A+1)
Y. (Z.A)  2G(Z.A) "\ mkT Pl7 T

o)
£
@

-8

o)
=
O

A

Rl & Yo,
» m Cl\l
S
s e
DD
¥ =z =



/—process uncertainties: masses
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/—process uncertainties: masses
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experimental prospects at FRIB: masses

, AME 2016
L FRIB Day 1 reach I
FRIB design goal
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experimental prospects at FRIB: masses
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required nuclear data: beta decay

beta decay properties from T
NUBASE 2016 g i

Masses
beta—-decay rates

beta—-delayed neutron emission probabilities
neutron capture rates

fission rates
fission product distributions
neutrino interactions
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required nuclear data: beta decay

beta decay properties from T
NUBASE 2016 g i

beta—-decay rates

determine the relative abundances of the isotopic
chains through the steady beta flow condition:

A(Z,A, DY (Z,A,

path ) ~ constant

ath
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—process uncertainties: beta decay rates
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—process uncertainties: beta decay rates
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—process uncertainties: beta decay rates
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experimental prospects at FRIB: beta decay

NUBASE 2016
FRIB Day 1 reach I
FRIB design goal
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experimental prospects at FRIB: beta decay
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required nuclear data: neutron capture rates

neutron capture rates from
KADONIS database T

T - Masses
beta-decay rates

beta—-delayed neutron emission probabilities

neutron capture rates

fission rates
fission product distributions
neutrino interactions
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2.0

[—process uncertainties: neutron capture rates
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experimental prospects at FRIB:
neutron capture
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experimental prospects at FRIB:
neutron capture

Liddick+2016
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required nuclear data:

Calculated Fission-Barrier Height
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required input data: neutrinos
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the rare earth peak
=
lts formation mechanismis £ -8
sensitive to both the
astrophysical conditions of
the late phase of the r— -8
process and the nuclear A
physics of the nuclei R
populated at this time =
o -6
8
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rare earth peak formation and nuclear masses
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rare earth peak formation and nuclear masses
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reverse—engineering rare earth masses
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reverse—engineering rare earth masses
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rare earth peak formation comparison

= hot, (n,y)—-(y,n) equilibrium

cold, very neutron-rich
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theory—only predicted mass surfaces

Neodymium (£ = 60) isotopic chain
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summary

Evidence increasingly suggests compact object mergers are
the primary site of synthesis of the heaviest elements, though
many uncertainties remain.

On the nuclear physics side, current and next—generation
radioactive beam facilities will continue to push the boundaries
of measurements of extremely neutron-rich nuclei.
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