
Calo HERD «quasi» standard (FLUKA)



• LYSO density: 7.4 g/cm3

• Total LYSO mass: 1498 kg (n. crystals = 7497)
• Cube size: 3 cm
• Gap X: 0.8 cm
• Gap Y and gap Z: 0.5 cm
• Average carbon fiber gap density: 0.67 g/cm3

• Calorimeter total geometric factor (zenith angle<90°): 4.49 m2 sr

Calorimeter parameters

Nuclei basic selection criteria

1. Number of crystals over threshold > 60
2. Axis length in fiducial volume > 20 cm (fiducial edge 4 cm)
3. Maximum of the shower development inside fiducial volume

(selection criteria are NOT optimized) 





<mip> = 0.03454 GeV
threshold = 3/5 mip = 0.02 GeV 





Proton 10 TeV



Selection efficiency: 44.9% Effective Geometrical Factor. 2.01 m2 sr
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Figure 12. All-particle spectrum measured by the KLEM system and by the calorimeter in com-
parison with the results of other direct measurement experiments: ATIC [7]; Sokol [28]; Proton-4
[29].

that some systematic errors in the measurement of the spectra still occur, although they are
not very large. This was expected, since at this stage of the NUCLEON experiment, many
experimental methods are preliminary, and the results will be refined. No detailed evaluation
of systematic errors has been performed, as it is premature. This observation is relevant to
almost all of the results to be presented in this paper.

Figure 13 shows a plot of the mean of the logarithms of the masses of the cosmic rays
versus the energy per particle by the NUCLEON detector, which exactly corresponds to
the all particle spectrum in figure 12. The ATIC experiment indicates, with low statistical
significance, the existence of an undulating structure (bending) near the energy 10 TeV per
particle. The curves of the mean logarithm mass of the NUCLEON experiment do not
contradict the existence of such a structure and also give some indication of its existence.
As the data set grows, the statistical significance of the NUCLEON experiment findings will
grow, and the existence of the structure will be confirmed or refuted.

4.2 Proton and helium spectra

Figure 14 shows a proton spectrum measured in the NUCLEON experiment together with
the data from the Sokol [14, 28], ATIC [7], CREAM-III [8], AMS-02 [6], PAMELA [5] and
BESS-Polar I and II [30] experiments. The results of the calorimetric and KLEM methods are
close to each other and are in reasonable agreement with the results of the other experiments.
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above 105 GeV; J * E2.6 ~ 104 T = 10 years
GF = 1 m2 sr
N = 100 à EN = 2.7 PeV
N = 1000 à EN = 644 TeV
N = 10000 à EN = 153 TeV
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