Finding New
Isotopes with the
EIC

By Zach Finger



Number of Protons

100

80

60

40

20

Searching for Nuclei

Stable Nuclei

Nuclei Known
to Exist

Unknown Nuclei
stellar fusion

e [D-PIOCESS

e [-process

e P-Process
neutron star process
supernovae core
e S-Process

1 1 1 1

20 40 60 80 100 120 140 160
Number of Neutrons




Setting Up Analysis

e Used BeAGLE data for Gold, Carbon, and Deuteron

e Modified analysis to plot stable, unstable, and all n
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Next Steps

Write a search script to identify new nuclei
Find differential cross section for each new nucleus

Figure out how frequently each new nucleus will be produced

Run with untested nuclei

100
Stable Nuclei

o
c

S sof

=

9_- Nuclei Known
o to Exist

by 8

o) 60

o

£

5

z 40

20

Unknown Nuclei

Il 1

1
1
LN
'
1
1

stellar fusion

e [P-PrOCESS
e [-PFOCESS

e P-process

~ neutron star process

supernovae core
S-process
I

1

80 100 120
Number of Neutrons

140 160



Rapid Neutron Capture Process

Responsible for creating half the nuclei heavier than iron

Produces the most neutron rich stable isotopes

Most probably site is core-collapse supernova

Provide insight into actinide synthesis (89-103) and determine r-process sites
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