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Late in their lives, Sun-like Afew surviving §ta'r'dust grains are sE_
stars synthesize elements isolated from primitive meteorites. “qa P
) g |
and expel them in gas and The isotope distribution in each 7583
grain preserves a record of sp

dust via strong stellar winds. i
nucleosynthesis in the parent star. o .
Resonant lonization Mass Spectrometry (RIMS), is

used to measure the isotope distributions of trace

elements (such as Ru) in individual micron-size grains

— Observed with extreme sensitivity and discrimination.
—— Predicted
T T T T T T T T T
0| © Grain data a |
| ® Model with ®*Ru only |
i 99 99
~ 200} ® Model with **Ru and *Tc B
2 i
p=) °
et 4
8 L]
XCess E
9RU 2 1
“w© 4
A -800 —y -
\ il & i 1
T T T T T T -1000 L 1 . 1 L 1 L L L 1
99 100 101 102 103 104 -1000 -800 -600 -400  -200 0
Mass 8"Ru/"°Ru (%o)

. . . - e . . Comparing the isotope distributions in many grains to
Ruthenium is present in parts-per-million quantities in micron-size mod:ls ofgstellar nuclgos nthesis shows that t)r:ege grains
silicon carbide grains, yet Ru isotope distributions can be measured . i yt! .

once contained Tc in appreciable quantities.

by RIMS with enough accuracy to distinguish these grains from
terrestrial material, and to determine the types of stars that created
them. Conclusions:

* This is the first detection of extinct Tc in
X ... extraterrestrial material.
% i ) ! }‘3(;3_?;’13,5:*,,“} * The star was of intermediate mass and was
é " . nucleosynthetically active at the time the stardust
formed.

Future Directions:
* The **Tc/**Ru ratio is a chronometer for events in the
lifecycles of intermediate-mass stars.
* This method can be applied to grains from massive
stars to constrain theories of nucleosynthesis in
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In intermediate-mass stars (~1.5 to 8 Mg), heavy elements are made supernovae.

by neutron capture. Theory predicts that all nuclei at mass 99 are - This method will be used to measure isotopes in solar
made as %Tc, which later decays to °Ru. Our data and model show wind samples (NASA Genesis mission) and cometary
that much of the decay took place after the stardust grains formed. dust grains (NASA Stardust mission).
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