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The essence of the Single Source Model
of the knee is the non-uniform,

stochastic distribution of CR sources in
space and time.

The knee is due to the contribution of
the nearby and recent supernova

explosion.
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The main arguments for the Single
Source Model of the Knee are:

      * its sharpness
      * fine structure of the spectrum
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S does not depend on absolute values of I and γ
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Sharpness of the knee at differentSharpness of the knee at different
atmospheric depthsatmospheric depths

GALACTIC MODULATIONGalactic Modulation
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Fine Structure of the Knee

In ‘Single Source Model’in the ‘Single Source Model’

in Cherenkov light spectra

in EAS size spectra

O Fe

knee
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The Solar Neighborhood
( nearby 500 pc )

BB0656+14
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P.N.Lebedev Physical Institute, Moscow, Russia 16

New data after 2001

*  Tibet – III (e)
*  Gamma 2008 (e+µ)
*   Maket-ANI (e)
*   KASCADE (µ)
*   Yakutsk (Č)
*   Tunka (Č)
*   Gamma 2002 (e)
*   KASCADE-Grande (e+µ)
*   MSU (e+µ+Č)
*   Andyrchi (e+µ)
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Confirmation of GAMMA results by other experiments
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Fit of the energy spectrum                
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( Ter-Antonyan S.V., Haroyan L.S., 2000, hep-ex/0003006 )

δ
δ - sharpness parameter, S = ¼ δ Δγ ln10
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Sharpness in the new data

weighted

unweighted

expected

Galactic Diffusion Model
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Conclusion I

All new energy spectra have the
knee with the sharpness more

than 1, which exceeds the
sharpness of 0.3 expected for the

Galactic Diffusion Model
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Fine structure of the primary energy spectrum around the knee

‘Iron peak’
?

Deviations from the fitsDeviations from the fitsDeviations from the best fits

Mean deviationsMean deviationsMean deviations Mean deviations
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Conclusion II

Deviations from the smooth fit
in the new data confirm the

irregularity at log(E/Ek)=0.5-0.6
(‘CNO peak’) and reveal the

possible existence of the peak at
log(E/Ek)=1-1.2 (‘Fe peak’)
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Indications from the e-,e+ spectra :
                    *   PAMELA
                    *   ATIC
                    *   HESS
                    *   Fermi LAT
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Primary electron energy spectrum

Monogem
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Fine structure of the e+e- spectrum in two ATIC flights
(A.D.Panov et al.,31 RCRC, Moscow, July 2010)

Summed  spectrumSummed spectrum
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Conclusion III

*  Fine structure of the e- spectrum
    can be expected above 100 GeV
*  The ‘bump’ in the e- spectrum

   can be due to the presence of
the nearby and recent SNR

 (‘Single Source’)
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General ConclusionGeneral Conclusion

        New   data   manifest    substantialNew   data   manifest    substantial
      non-uniformitynon-uniformity of the CR source of the CR source

distribution in space and time anddistribution in space and time and
the evidence in the evidence in favourfavour of the of the
presence of a presence of a ‘‘Single SourceSingle Source’’ is is
even stronger than beforeeven stronger than before
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Thank you for your attentionThank you for your attention
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?

KASCADE-Grande, 2009, 31st ICRC, Lodz, Poland
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GAMMA 2002 (e)GAMMA 2002 (e)

!!!!
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Deviations from the fits

Mean deviations

Fine structure of the primary energy spectrum around the knee
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EAS intensity excess at EAS intensity excess at PeVPeV
energiesenergies

G.BenkoG.Benko et al., astro-ph/0502065, et al., astro-ph/0502065,
ИзвИзв..РАНРАН, , серсер..физфиз.,2004, 68, 1599.,2004, 68, 1599;;
Monogem Ring
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Comparison of KASCADE-2001Comparison of KASCADE-2001
and World Average Dataand World Average Data

KASCADE
World Survey
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Compilation of the primary CR energy speCompilation of the primary CR energy spectractra
J.R.HoerandelJ.R.Hoerandel, astro-ph/0407554, astro-ph/0407554
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Direct measurements of the primaryDirect measurements of the primary
CR mass compositionCR mass composition

( ATIC-2, ( ATIC-2, ZatsepinZatsepin V.I. et al., 2004, 28th RCRC; V.I. et al., 2004, 28th RCRC;
ИзвИзв..РАНРАН, , серсер..физфиз., 2004, 68, 1593., 2004, 68, 1593 ) )


