
Energy spectra of<200 MeV protons under quiet solar
activity
Yu.I. Logachev (1),K. Kecskeméty(2), J. Kota (3), and M.A. Zeldovich (1)
(1)Skobeltsyn Institute of Nuclear Physics, Moscow State University, 119992, Leninskie Gory,
Moscow, Russia

(2)KFKI Research Institute for Particle and Nuclear Physics, H-1525 Budapest POB 49,
Hungary

(3)Lunar and Planetary Laboratory, University of Arizona, Tucson, AZ 85271, USA

The energy spectra of protons in the 1-200 MeV range are studied under quiet so-
lar activity periods during the 22nd and 23rd cycles using data sets from near-
Earth spacecraft. A series of low-flux periods is approximated by the spectral form
J(E)=AE−γ+CEν , where the two terms describe solar/heliospheric and galactic com-
ponents, respectively. By determining the best fitting parameters to the energy spectra,
correlations are made among them as well as with solar activity indices. In the major-
ity of the cases, we obtain experimentally thatν has a value of 1.2± 0.15, which is
significantly larger than the commonly expectedν = 1, predicted by the force-field ap-
proximation. In modulation theoriesν >1 corresponds to a negative Compton-Getting
factor posing a challenge. Such an inversion may occur when ifκrr < rV (κrr denot-
ing radial diffusion coefficient, r distance and V solar wind speed), then, most of the
lower energy particles reaching 1 AU have been cooled down in the inner heliosphere
(within 1 AU) and are subsequently convected outward by the solar wind. At the same
time the value of the energy minimum of proton spectrum that divides the two pop-
ulations is shifted towards higher values with increasing solar activity. Correlations
made with solar activity indicate that the slope of solar/heliospheric spectrum slightly
decreases with increasing solar activity whereasν seems to exhibit a negative correla-
tion with λ, the interplanetary mean free path of protons. Possible interpretations are
discussed.

1


