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18.5-18.591 keV, 1077 e-
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Simulation Input:
Q=18.591 keV
m,=1eV

Output (from fitting result spectrum):

Q=18.5910 + 0.00002 keV
m,=1.02472 + 0.044720 eV
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18.5-18.591 keV, 1 eV, 1 eV
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Fit from 18.51 keV to the endpoint

Resolution =1 eV
Q=18.5910 4+ 0.00002 keV
m,=0.000066 +73.0844 eV
Weird!!
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18.5-18.591 keV, 1 eV, 0.5 eV
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Resolution = 0.5 eV
Q=18.5910 4+ 0.00002 keV
m,=0.75 eV......



18:5-18:001 KoV 1 9, UiV 18.5-18.591 keV, 1 eV, 0.5 eV
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As the fitting range changes near the endpoint, the error of the mass also changes
(but the mean value does not change much).

18.51-18.5900 keV: m =0.725922 + 0.241754 eV
18.51-18.5902 keV: m ,=0.750794 + 0.132226 eV

It seems to need more events.
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Near the endpoint:

18.5-18.591 keV, 1077 e-
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18.5-18.591 keV, 1 eV, 0.5 eV
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40 Black: fitted spectrum

20 Red: calculated spectrum with m =1 eV
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Fitted one and
calculated one

almost overlap.
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Less similar

We can make another simulation with more events/better resolution.
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2% 2 % 2 cm® Chamber

10 ¥ 10 mm?
Gold Plate

®|10 pm

19 out of 102 electrons throughout the
spectrum are between 18.5 and 18.591
keV.

We have an error scale of ~0.01 eV with
107 electrons in the range of 18.5~18.591
keV.
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Triton Implantation [4930/10000000]
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For an error scale of ~0.01 eV,
# of implanted 3H decay: ~5-10%3
# of 3He(n,p)3H nuclear reaction need = ~10%/
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In(2)

t1/2

ABq = ?’I,NA

t1 = 12.32 yr = 3.89 X 108 s
2

249 x 1071 —— 89.1(~0.1k) ~ 10 ms
28x 1071 <« 10k 100 ps

More events are allowed, so the expected resolution can be higher.
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Isotope Decay Qs (keV) Half-life (sec) oxes(vy/c) (1074 em?)
SH 3 18.501 3.8878 x 10° 7.84 x 10~*
%3INi 3 66.945 3.1588 % 10° 1.38 x 107°
BYy B 60.63 4.952 x 103 2.39 x 10710
106R B3 39.4 3.2278 x 107 5.88 x 104
107pq 8- 33 2.0512 x 10 2.58 x 10710
I5TRe B3 2.64 1.3727 x 10'® 4.32 x 10711
1c B+ 960.2 1.226 % 103 4.66 x 1073
BN a3t 1198.5 5.99 % 10? 5.3 x 1073
150 a#+ 1732 1.224 % 102 9.75 x 103
I5p B+ 633.5 6.809 x 10° 2.63 x 10~°
2Na, IEh 545.6 9.07 x 107 3.04 x 1077
45Ty a 1040.4 1.307 x 10* 3.87 x 104

PTOLEMY: 100 g -> ~8 events/yr

> Rate=75yrtkg?

A. Cocco, G. Mangano, and M. Messina,
hep-ph/0703075 (2007).
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