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When v = 2 x lO3 m/sec we have q = 300.

In conclusion, the authors are sincerely grateful to Yu. A. Merkul'ev and V. E. Solodilov
for help with the work and M. I. Podgoretskii for a fruitful discussion of the problem and for
valuable advice. The authors are also grateful to A. I. Isakov, D. A.Kirzhnits, F. L. Shapiro,
and I. V. Shtranikh for interest in the work and useful remarks.
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CONCERNING THE NATURE OF THE COSMIC ISOTROPIC X-RADIATION

I. L. Rozental' and I. B. Shukalov
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ZhETF Pis. Red. 9, No. 5, 312 - 31k (5 March 1969)

The energy spectrum of the cosmic isotropic x-radiation shows a break at an energy
EY v 20 - 40 keV. The soft part of the spectrum (EY < 20 keV) was interpreted many times as
the radiation from the heated intergalactic plasma [1 - 4]. In the very latest papers, the
very soft part of the spectrum (E_ ~ 0.3 keV) is interpreted as the manifestation of discrete
x-ray sources (cf., e.g., [5]). It seems to us that it is advantageous to explain the entire
spectrum of the isotropic x-radiation by means of a single mechanism in the entire observed
range (with the exception of the point EY N 0,3 keV [4]).

The proposed mechanism is the inverse Compton effect of the metagalactic electrons on
the relict radiation (this process has been used many times to explain the short-wave part
of the spectrum).

To verify this hypothesis, it is advantageous to compare three quantities: 1) the power
exponent of the elctron and x-ray spectra before the kink; 2) the exponents of the electron
and x-ray spectra after the kink, and 3) the energies of the electrons (Eeo)and of the x-rays

(E at the "points” of the kinks of the spectra.

YO)
The exponents Yo of the electron spectra can be determined from the averaged values of
the spectral index o of the radio emission, assuming in first approximation that the energy
spectra of the electrons are the same in the galxy and in the metagalaxy. Using the values
of the spectral index o for a large number of radiogalaxies, given in [6], and the well known

relation Yo = 20 + 1, we can obtain the values of Yo listed in Table 1.
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Table 1

E. E,<E, | E,> E
v, 2.5 3,3
Table 2 Table 3
EY erxp W%heo;‘y'+l)/2 from gf;;;figectrum from ri&?g.zzectrum
Ey < B | 17031 1.7 z, << 1 z,~3 H~10%4 Oe| H~10750e
Ey > Ey° 2.4:02([N 2.15 5.10° 2+109 2.109 - 54109

Table 2 lists values of YY determined directly by experiment and calculated in accord
with the hypothesis of the decisive role of the inverse Compton effect. In Table 3 are
gathered some data on the electron-spectrum "kink™ points calculated under various assumptiéns
concerning the magnitudes of the magnetic fields in the radiogalaxies and their evolution. In
this table, z is the effective value of the red shift for the electron sources; the calcu-
lation was made for EyO = 30 keV and a radio-emission frequency of 1000 MHz at the kink. As
seen from Tables 1 - 3, the hypothesis of a single mechanism producing the isotropic x-rays
via the inverse Compton effect leads to compatible results. This offers independent indirect
evidence favoring the cosmological origin of the relict radiation.

The authors thank V. N. Kuril'chik for valuable discussions.
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DENSITY OF RELICT PARTICLES WITH ZERO REST MASS IN THE UNIVERSE

V. F. Shvartsman

Institute of Applied Mathematics, Moscow State University
Submitted 20 January 1969
ZhETF Pis. Red. 9, No. 5, 315 - 317 (5 March 1969)

So far, one cannot exclude the possible existence in the universe of a large number of
difficult-to-observe particles with zero rest mass (DZP), left over from the superdense phase
(neutrinos, gravitons, etc). Estimates of their density, based on the gravitational influence

during the later expansion stages, leads to a value [1]

p < 390 = 5X10—29 g/cm3

m=0

(pc = critical density). On the other hand, the gravitational action of similar particles in
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