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AOcCTpaKT

3a nocnegHue ~15 net B KocMuyeckux akcnepumeHtax MNAMEJIA n AMC-02 nonyyeHbl
AOCTaTOYHO TOYHbIE AlaHHbIEe O MOTOKaX U 3HEepreTMYeCKUX CrneKkTpax 3fIeKTPOHOB U
NO3UTPOHOB.

Hawa Manaktuka coctonT U3 BewecTBa. AHTUYACTULUbI UMEOT BTOPUYHOE
npouncxoxaeHne. OLeHKN n pacyeTbl NOKa3bIBaKOT, YTO OTHOLUEHNE MOTOKOB

r =Jo../(Je. + Jo,) ~ EO3. SkcnepumeHTanbHble AaHHble, AAlOT NageHWe BefINYUHbI I B
uHTepBane E ~ (1 — 8) 3B, 3aTem HabnrogaeTca pocTt 3HavyeHuun I' no E ~ 300 MN3B. Ansa

yactuy ¢ E > 300 N'3B BenuymHa I cylieCTBeHHO yMeHbLIaeTcsA. AKCNnepuMeHTarnbHble
AaHHble CBUAETeNbCTBYKOT O AOMNOSNIHUTENIbLHOM NOTOKe e+ B nHTepBane E ~ (8 — 300) NaB.
OTKyaa 6epeTcs 3TOT aHOMasbHbIW (AOMNOSIHUTESIbHbLIN) NOTOK e+?

Mpeanonaraetcs, 4To nctouHMKamu KJ1 ABNAOTCA BCMNbIWKU Ha aKTUBHbIX KapJfIMKOBbLIX
3Be34axX, KOTopble reHepUupyrT YacTuubl BNNoTtb Ao E ~ (101° -1014) MN3B. KapnukoBble
3Be34bl COCTaBIAIT OCHOBHOE 3Be3HOe HacerieHue NanakTuku, a aHepreTukKn aTux
3Be3AHbIX BCNbIWEK AOCTAaTOYHO, YTOObLI 0becneynTb Heo6xoaANMMYKO NNOTHOCTbL 3Heprun KJl.

lNMpu 3Be3gHON BCMNbIWKE OCHOBHAaA YaCTb YCKOPEHHbIX YacTUL YXOAUT B ranakTu4yecKyro
cpeay, YacTb nonaaaeTt Ha poTtocdepy 3Be3abl. ATU YacTUL bl UCTILITLIBAKOT AAEPHbIE
B3auMOAEeNCTBUSA CO 3Be34HbIM BelwecTBoOM. OOpa3yroTcs BTOPUYHbIE YacTULbl, B TOM

yncne nuoHbl T°, T*. T* pacnapatores (T° > u' > €+) u AalOT AONOAHMTENBHBIN NOTOK E+.

3Be34Hble BCNbIWKU NPOUCXOAAT B 00/1aCTAX C CUNTbHBLIM MarHUTHLIM MNMONEeM.
BepoATHOCTb BbIXOAa YCKOPEHHbIX YacTUL, B MeX3Be34HYI0 cpefly pacTeT C pOCTOM MUX
3Heprun. ObpesaHue cnekTpa Nno3MTPoOHOB, Habntoaaemoe npu E > 300 MN3B, obycnoBrneHo
MaKCUManbHOW 3Hepruen yCKOpeHHbIX B 3B€34HOMN BCNbIWKE YacTUL, KOToOpasa cocTaBnsieT
E ~ (10%3 -10%%) I'aB.

ATOT cueHapuun No3BoSIAeT OO BLACHUTL NpUpPoAY aHOMarNbHOU KOMMNOHEHTbI MO3UTPOHOB,
HabrnagaeMon B KOCMUYECKUX Jlyyax.
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The measured positron spectrum (E3<Pe+, red data points multiplied by 10) compared to the electron

spectrum ( E3<Pe_, blue data points). For display purposes the electron data point at ~830 GeV is slightly
shifted horizontally to avoid overlap with the positron point. As seen, the positron spectrum has distinctly
different magnitude and energy dependence compared to that of electrons. (M. Aguilar, L. Ali Cavasonza,
G. Ambrosi, et al. The Alpha Magnetic Spectrometer (AMS) on the international space station: Part Il—
Results from the first seven years. Physics Reports, 894 (2021) 1-116),
https://doi.org/10.1016/j.physrep.2020.09.003).



https://doi.org/10.1016/j.physrep.2020.09.003
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PAMELA positron fraction with other experimental data and with secondary production model. The
positron fraction measured by the PAMELA experiment compared with other recent experimental
data. The solid line shows a calculationl for pure secondary production of positrons during the
propagation of cosmic rays in the Galaxy without reacceleration processes. Error bars show 1 s.d.; if
not visible, they lie inside the data points. (O. Adriani, G. C. Barbarino, G. A. Bazilevskaya et al.
Nature, Vol 458|607 - 609[2 April 2009| doi:10.1038/nature07942)
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The positron fraction as measured by PAMELA, AMS, Fermi-LAT. Dashed line shows model
predictions from Moskalenko & Strong (1998). Blue line shows the result of calculations of
ratio fluxes of e+ to (e+ +e=) versus energy if the probability of positron release from stellar

flare site is taken into account. (V.G. Sinitsyna, et al. Red dwarf stars as a new source type of galactic
cosmic rays. Astronomische Nachrichten, 2021;1-5. DOI: 10.1002/asna.202113931)
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The AMS positron spectrum, E3@_, (red data points) is shown as a function of energy. E is
the spectrally weighted mean energy for a flux proportional to E=3. The time variation of
the flux at low energies due to solar modulation is indicated by the red band. To guide the
eye, the vertical color bands indicate the energy ranges corresponding to changing behavior
of the spectrum: flattening, rising, and falling.

(M. Aguilar, L. Ali Cavasonza, G. Ambrosi, et al. The Alpha Magnetic Spectrometer
(AMS) on the international space station: Part [l— Results from the first seven
years. Physics Reports, 894 (2021) 1-116), https://doi.org/10.1016/j.physrep.2020.09.003



https://doi.org/10.1016/j.physrep.2020.09.003
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The fit (blue line) to the positron flux in the energy range [0.5 — 1000] GeV together
with the 68% C.L. interval (blue band). The exponential cutoff of the source term is
determined from the fit to be 810+310-180 GeV. The red data points represent the
measured positron spectrum. The source term contribution is represented by the
magenta area, and the “diffuse” term contribution by the gray area.




~
~
-~
~

CEEPXTMIaHTb

&
=
=
= =
=
=4
e 1)
=
0
=
D
= =
2
[==]
0
-
(g
o
=
=
=
QO
[
o

——
Bencle
KapnuKu

O

S 10 000
RATE TemnepaTtypa NoeepxHOCcTH, K

Yucno 3Be3p B [anakTuke (2-4)-101

W nnmn WR — 3Bé3anl Bonbda — Pane, o4eHb TSXXénble sipkue 3B€3a4bl C Temnepatypou
nopsaka 70000 K 1" MHTEHCMBHbLIMU 3MUCCUOHHBLIMU JIMHUAMU B CMEeKTpax.



https://ru.wikipedia.org/wiki/%D0%97%D0%B2%D0%B5%D0%B7%D0%B4%D0%B0_%D0%92%D0%BE%D0%BB%D1%8C%D1%84%D0%B0_%E2%80%94_%D0%A0%D0%B0%D0%B9%D0%B5
https://ru.wikipedia.org/wiki/%D0%97%D0%B2%D0%B5%D0%B7%D0%B4%D0%B0_%D0%92%D0%BE%D0%BB%D1%8C%D1%84%D0%B0_%E2%80%94_%D0%A0%D0%B0%D0%B9%D0%B5
https://ru.wikipedia.org/wiki/%D0%97%D0%B2%D0%B5%D0%B7%D0%B4%D0%B0_%D0%92%D0%BE%D0%BB%D1%8C%D1%84%D0%B0_%E2%80%94_%D0%A0%D0%B0%D0%B9%D0%B5
https://ru.wikipedia.org/wiki/%D0%97%D0%B2%D0%B5%D0%B7%D0%B4%D0%B0_%D0%92%D0%BE%D0%BB%D1%8C%D1%84%D0%B0_%E2%80%94_%D0%A0%D0%B0%D0%B9%D0%B5
https://ru.wikipedia.org/wiki/%D0%97%D0%B2%D0%B5%D0%B7%D0%B4%D0%B0_%D0%92%D0%BE%D0%BB%D1%8C%D1%84%D0%B0_%E2%80%94_%D0%A0%D0%B0%D0%B9%D0%B5

Active dwarf star, e.g. , red dwarf. In its
corona (yellow color) there are strong
. magnetic fields. Stellar flare occurred
p, huclei, e \ \ (red star on the left side). The P, nuclei,
:{ \ e were acce!erated (see black arrows).
‘\\’ A small fraction of these particles fell
VS on the stellar photosphere and
p, et anti p __J/_¥ dwarf interacted with stellar matter (mainly
«--- star stellar protons). As aresult we have
charged and neutral pions, protons
and anti-protons (small fraction). Pions
decay: (n*") —> (u*",v);
corona wh—s (e*, 2v); (%) — (2y).
Thus, we the additional flux of
positrons and antiprotons. The
stellar flares arise in the regions with strong magnetic field. The resulting particles have a chance to
escape into space if their energy is large enough. Let us introduce the function of the probability of
particle release into the interstellar medium. This probability increases with the energy increase and it is
about 100% at high energies. In the stellar flare there is maximum energy of accelerated particles E,,,,
(e.g., protons). The secondary particles have the energy about ~ (20-30)% of E,,,,. The extra positron flux
disappears at the energy about several TeV. In this case E,,,, of the accelerated protons is about 10 TeV .
The break in the spectra of protons and nuclei is recorded. About secondary electrons, this flux is small

in comparison with the primary accelerated electron one. Also the small flux of secondary anti protons
from flare protons will be observed.

p, e antip

(M. Aguilar, L. Ali Cavasonza, G. Ambrosi, et al. The Alpha Magnetic Spectrometer (AMS) on the inter-
national space station: Part Il— Results from the first seven years. Physics Reports, 894 (2021) 1-116).
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The ratio of positron flux F..(E) to
the sum of electron F. (E) and
positron fluxes versus energy of
these particles. Blue points are the
PAMELA data and red points are
the AMS-02 data. The errors of the
points were omitted. The dashed
line shows the result of
calculations of ratio fluxes of e*to
(e*+e’) versus energy when the
probability of positron release from
stellar flare site was taken into
account. The line on the right side
was drawn by hand. As the
calculations show, the maximum
energy of positrons will bein 5
times less than the maximum
energy of protons accelerated in a
stellar flare (prof. Dedenko L.G. -
private communication).

(hpyHKLMA Npo3pavyHOCTU
f(E) = 1 - exp(-0.014E)



BbiBOAbLI

NCTOYHMKOM OAONOSNHUTESIbHOIO NOTOKA
no3ntpoHoB B KJl sBnsitoTrcs 3Be3gHble
BCMNbILLKU Ha KaprIMKOBbIX 3Be3aax. B Hux
YCKOPSAITCA NPOTOHbI Ao E =103 — 10% 3B.

YacTtuubl, yCKOpeHHbIe B 3Be3OHbIX
BCNbILWKaxX, MOryT obecne4yntb Heob6xoanMyo
nnoTtHocTb 3Hepruu KJ1 B NanakTuke.

YacTtb 3KJ1 nonapgaeT Ha hoTocdepy 3Be3AbI,

B3aMMOAEUCTBYeET C ee BellecTBOM, obpa3sys
n°, n*, . [lononHUTenbHbLIN NOTOK e*
obpa3yeTcs yepes pacnag nuer.






