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NEUTRINO IMPACT

A general approach for calculation of the secondary
positron/antiproton flux
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TOTAL FLUXES

The total flux of any type of cosmic ray particles is defined by the

formula
dN

®= FEardsan’ M)

where dN is the number of particles detected per the energy interval
dE, per the time interval dt, per the detector area interval dS, and
arrived from the solid angle interval d2.

The total antiproton flux caused by the reaction 7, + e~ — p + n has
the form:

(PyP,) dop, e —pin
E,E.  dE,du,

By = / drdE, dQ, vi &, (E,)dE, dQ, vi ,(E,)
v e

17

)
The corresponding positron flux caused by the reaction
Ve + 1 — et + p has the form:
C (Pljp ) d0'17)+ —et+n
O+ = [ drdE; dQ, — @5 (E; Pr 2P
o / ' o P E T TR, 0 @
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EﬁfAntineutrino electron process v, +¢~ —p+n j
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To calculate the differential cross-section, we start with the
matrix element in the following form:

GF Vud

M = \/E l:ﬁn <gV’Y,u +gA’Y,u’75> Izlp] X |:?_J,7’)/M(1 — 75)03] , (4)

where gy and g4 are the vector and axial-vector constants,
|V3a] ~ 0.974 and G is the Fermi constant.

The differential cross-section is expressed via the averaged
squared amplitude as follows:

M|
32725

&P,

do(v, +e —p+n) = EE
ntp

§(E, + E. — E; — Ey,) ()
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After some standard evaluations we get an averaged squared
amplitude in the form:

[MP2 = 32GE|Vial* [(1 + @)*(PuP,) (PyPe) +
(1 — a)*(PyP,)(PePy) + (1 — a®)mymy,(P,Pe)] , (6)

where o = [ga/gv| ~ 1.27.

Note that for the process 7, + e~ — p + n the squared
amplitude would have exactly the same form excepting the
sign of the last term.
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ANTIPROTON FLUX FROM 7, + e — p +n AS A FUNCTION OF ANTIPROTON

KINETIC ENERGY

The result of the integration can be visualised as a plot of the
final antiproton flux as a function of antiproton kinetic energy
Ey =E, —my.
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EﬁfAntineutrino proton process 7, +p — e" +n j
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- +

v e Kinematically defined limits for the energy
of positrons:
Emiﬂ7max — (El/ + mp)(ZEymp - Az) :i: EVRl/Z
¢ 2m, (my 4 2E, ’
(7)
p n where
_ 2 2 2 2
R = |2myE, + m, — (my, + m) ] [ZMPEV +m, — (my, — my)
It can be shown that
G2V, |2 Enex >

27 myE?2

min

where JJ? is a normed average squared amplitude after the
integration over the angle.
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Minimal possible antineutrino energy:

— gy — iy — mg + 2mpE,
v a 2(pe + mp - Ee)

Threshold antineutrino energy E/" ~ 1,8MeV.
Total positron flux:

©)

G%|Vud|2 T szzz
0. = % Ron, / B, (E,)P2

E
EYUHZVI

(10)
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POSITRON FLUX FROM ¥, + 11 — et + p AS A FUNCTION OF POSITRON KINETIC
ENERGY

The result of the integration can be visualised as a plot of the

final positron flux as a function of positron kinetic energy
E, = E, — m,.
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"’9&‘" CONCLUSION

The possibility of the contribution from standard neutrino pro-
cesses to the total secondary positron and antiproton fluxes de-
tected by contemporary experiments was analyzed in details.
The results show that the considered impact is negligible that
confirms once more a necessity of application a new physics be-
yond the standard conceptions. The designed technique could
be implied to the further studies that is extremely interesting in
the light of the results of the recent experiments in high energy
cosmic ray physics such as PAMELA and AMS-02.
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