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Helicity composition of the CvB

Since py ~ 0.6 meV and m, ~ O(0.1¢V)
= Relic neutrinos are non-relativistic.

Therefore, they are best classified by helicity. Using the current
abundance of neutrinos in the Dirac and Majorana case, we find for the
capture rate in v; + 3H — 3He + e~ that:

o Capture rate for Majorana Fermions is twice the Dirac ones,

considering only SM. \

1—‘JC\’/IVB: 2 Fgl/B‘
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PTOLEMY experiment

The background in this experiment is the S-decay, because this process
has no threshold. Considering msygy =~ msg, > me > m,,, we have

KeCVB ~ Kepag + 2my,

.,

—m, | +m,
—~— | ———

Y

- P,

Sterile v

”~
h
Py

A 981

Electron Spectrum (dI'/ dE; )

P2y ) yuodpua Kesap-g

;
v
N
i
’
¥

Electron Kinetic Energy ( K. )

Figure 1: Signal of non-relativistic relic neutrinos captured by Tritium in the
background of the 8-decay at PTOLEMY.[2, 3]
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What is the effect of turning on BSM interactions?

Lo = ﬁVudUej [é’y“PLI/jHﬁ’)/MPLd] + qu[éfy“(’)luj][ﬁfy“(?qd]
lq
Table 1: Dimension 6 Effective operators. [1]

€lq O, o

e [ V(1=7") [ (1-77)

etk | M(1=7") | (1+17)

err | Y(1+7°) [ (17

err | Y(1+7°) | (1+79°)

€LS (1—79) 1

€RS (1++°) 1

ecp | (1-7°) —°

€RP (1+7°) —°

err | oM (1—=17°) o (1 -7
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Results

Five Parameters
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BSM interactions can mimic SM Majorana neutrinos!

D-BSM ._ oD _ M
= FCUB ~ 2FCVB - FCUB
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Thank you!
Danke!
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Appendix

Capture Rate:

3 3
FC'VB = ZFCVB(j) = NT Z |:O'J(+1)anyi + J](_l)UJnVi
j=1 j=1

Capture Cross Section:

M3He

G2 2 2
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o M(nj)v; =
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Tj(hj,e19) = A(hy) [gir(err +ecr +1)* + 3¢5 (err — eLr + 1)
2me
Ee
—  12gagrerr(err — err + 1)) + A(=h;) [9¢ (err + €rL)?

394 (err — €rL)” + ge€ns + 4897 €ny
2Mme
E.

+ ghel g +A8gret  + (9sgvers(eLr +eLr +1)

(9sgvers(€rr + €rr) — 12ga9r€rT(€RR — €RL))]

m
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