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We also toured the NSCL and the campus!
Unfortunately we could not see the
cyclotrons, however we still saw much of the
lab and got to see many professionals!
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We also smashed

magnetic marbles, We also walked around campus and visited

representing nuclei, MSU museum! A reading of Cs-137 (left) and Mn-54 (right) gamma radiation after the
together. We were spectroscopy experiment, where we determined the element and isotope of a
recreating nuclear “mystery element” by detecting peaks in reading counts at specific energies.
fusion. We learned that Gamma radiation energy is the energy detected from the high energy photons

faster collisions cause released.

more powerful collisions,
resulting in more broken
nuclei. However, with
slower collisions you
have a better chance of
fusion!

e We first wrote up a mock grant proposal. We learned the perils of having to edit
and re-edit before it was finally approved.

e You can't view radiation directly, so you need to use specific equipment to view
it indirectly.

e We first calibrated the signals the computer was receiving to specific gamma
readings through already known elements. We knew the energies of the
readings Cs-137 gave off, so we set the channels to those energies.

e We then got the energy of the unknown element.

e \We had to sift through many different elements to find the one that matched our
reading the most. We filtered the search by setting a reasonable half-life for the
substance, and then looked closely at the few elements that examined for the
unknown element, Mn-54!

e Energy is lazy, so it wants nuclei in the lowest possible
energy state.

e They do this by making their way towards the valley of
stability (The black line).

e They get there through decay (Losing and converting
neutrons and protons).

e They also tend to prefer the magic numbers (The thin
straight lines on the graph).

e \We made a lego representation of the energy levels (and

types of decay)
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L= s 1 the entire surface of the element is dominated by neutrons, like itis in a
neutron star. On the density chart, there are almost no protons after 5
fm, leaving about 2.5 Fm of only neutrons. ®°Ca would be important for

a Geiger-Mueller counter which detects electrons that are stripped from the gas inside of it. We
detected beta minus radiation from the silver decaying into cobalt 108 and 110. The calculated
half life was 164 seconds.
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This material is based upon work supported by the National Science Foundation
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under Grant No. PHY-1430152 (JINA Center for the Evolution of the Elements).
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