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Abstract : The observations of electron spectrum bring us unique information about the
sources and propagation of cosmic rays. Although the observational importance of the spec-
trum at high-energy side has been pointed out, the Emulsion Chamber experiments were the
only one which observed the electron spectrum up to TeV region.

Successive experiments of cosmic-ray electrons using emulsion chambers since 1977 have
yielded about 10 times exposures in total as large as those of our previous experiments (Nishimura.
J. et al, 1980). Our total exposure is now about 6.6x10°m20s0sr, including those before 1977,
which is one or two order magnitude lager than those of other experiments. This enabled us for
the first time to observe the electron spectrum in TeV region. We present here the electron
spectrum in the energy range 30GeV to 3TeV at the top of the atmosphere, which is expresed
as:

Je(E) O (1.42+ 0.26) x 10*(100GeV/E)326+ 011/ m2[(ssrIGeV.
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This is essentially the same as our previous results in the low energy side.
We also present the atmospheric gamma-ray spectrum at the balloon altitude that was obtained
in the course of the data analysis of electrons. The gamma-ray spectrum normalized at 4g/cm?
altitude is well represented by a single power law spectrum:

Jg(W)O (1.11% 0.13) x 10* (100GeV/W)274 006 /m20s0sr0GeV,
in the range of 30GeV to10TeV. We can deduce the flux of primary protons in the energy range
of 300GeV to 50TeV from this gamma ray data, if we assume a certain model of hadronic
interactions. Base on these data, we discussed the origin and propagation of the observed
electrons in terms of the diffusion model, and possible spectral fluctuations in the TeV region

due to the contribution of a small number of nearby sources.
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Appendix E. KR rEHh5—REFARY ~IL%Z 3K % Deconvolution
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