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How we understand r-process nucleosynthesis

What we need: Theoretical output: ~ We explain:

Nuclear y-ray S Observation

X-ray observation measurfments
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Brakenridge, Int. J. Astrobiology, 2021
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DF2 deep ice core 4&"‘ ® DF2: 3035.22 m

/ -y ; Drilling: 2001-2007
- ® Dating: 0.72 million years;

Kawamura+ 2017

® New Dome Fuji Station Project:
DF3 ice core targeting 0.8—1.5
M years
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Motizuki et al. 2014
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From low latitudes
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Chemical reaction chain in stratosphere (SN y-rays)

reservoir

SN UV flash? -
wem== Supernova y-ay induced reactions @

s Solar (SN) UV-induced reactions @
Excitation and dissociation

of N, molecules
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Case of SN1006, 200 days average

atmospheric model by Brasseur et al. J. Geophys. Res. 95, 5639 (1990)

SN1006 _ SN1006
WDD3 SUN UV| unit WDD3 SUN uv |SN/SUN
altitude 5 [INO]  [NO] | volume | [NO] INOJ INO]
ratio (5 (5 ratio
(km) (km) (cm?-3) (cm”?-3) km/cm”2) km/cm”2)

25 5.00E+052.2.E+09 3.2E+08 6.9 1.1.E+15 1.6E+14
30 5.00E+052.2.E+09 5.5E+08 4.0 1.1.E+15 2.8E+14
35 5.00E+052.2.E+09 3.1E+08 7.3 1.1.E+15 1.5E+14
40 5.00E+052.2.E+09 1.2E+07| 193 |1.1.E+15 5.8E+12
4 bins total 45.E+15 6.0E+14

® Detailed estimate using 752 network reactions including ionic chemistry is
ongoing
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Vial #51
3 mm pitch +—m——— l

TAki

Deeper direction

® World’s first sampling device

® Attained 3mm-resolution of analyses

® The LMS system can provide NO5, SO,%, §'80;
anions (10 species); cations (5), °N, 3233345 etc.

® 5 years were required for 2,000 years of ice core
analyses by hand segmentation 30 working days

Motizuki et al., submitted to JOG
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270°

The image shows previously
hidden supernova remnants.
The colours represent heat:
purple denates the coolest
regions, followed by blue,
green and red, with white
highlighting the hottest parts.

L A5,000ly

30,000 ly based in Penticton and is Ball's supervisor.
i “This image was the first test that we did, and

180° it worked spectacularly well,” he says. The
©NASA/JPL-Caltech/ESO/R. Hurt richins yatio bariblaned.
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