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_ Internal conversion (IC) in the
inner shells leaves a hole behind.
This produce a chain of electrons
filling lower levels consequently.

This chain reaction produces a
number of X-rays (X) and Auger
Electrons (A).
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Deposited energy spectrum [electrons only]
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The two phases of the
de-excitation can be seen as two
independent processes, resulting in
two different source of calibration
IC (18keV) IC (30keV) | “*°| " vy (9.4keV, BR: 5%) | at once.
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The histogram is filled with the sum of the energies
of all the particles resulting from the de-excitation
of a single event (dividing the two steps)
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Some gammas are lost in
the analysis (my bad, it
will be fixed)
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Since this is a MC-truth-level
simulation, we don’t see
gaussians as presented in the
article listed before (no
digitization added, no smearing
effect)




83mKr36_hist2d_first_gen_coverage 83mKr36_hist2d_second_gen_coverage

h2d_f h2d_s
Entries 4986 Entries 4369
Mean x 8,004 Mean x 7,325
Meany 0,9732 Mean y 5171
Std Dev x  290,2 Std Devx  291.3
Std Devy 286.6 Std Devy 289.4
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We are working on 10 events. Events which are fully contained in a single camera represent
~40-50% of the sample. The source is in a gaseous form, thus it can evenly cover all the cameras.
Each camera contains ~5% of the entire sample.




Specific Activity of the 83mKr
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|n(2) NA T1/2= 1.83h = 6588s

Ags v ——— — ‘ABBmKr: 7.6 x 10%° Bg/kg ‘
- Tip My, m = 83.8 g mol™*

~—

But 83mKr comes from 83Rb, which has T1/2 = 86 days! mmp ‘ A83Rb =6.7 x 10Y/ Ba/kg ‘

83Rb, again, is not a natural nuclide...



Conclusions

83mKrwould be a great calibration source for CYGNO, but it needs to
be produce in some way.

A gaseous source will perfectly satisfy the need for a uniform coverage.
The 83mKr half-life is short enough to make the source easily removed
from the sensitive region, but long enough to make a calibration run

possible.

Also the energy spectrum has a well-resolved double peak at low
energy.



