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SM PROBLEMS:  

SM VACUUM INSTABILITY (SUSY is needed?) 

D. Buttazzoa et al., JHEP, Vol. 2013, #89 (arXiv:1307.3536) 



SM VACUUM INSTABILITY 

 

D. Buttazzoa et al., JHEP, Vol. 2013, #89 (arXiv:1307.3536) 



BEYOND STANDARD MODEL: 

DARK MATTER LANDSCAPE 



DM CANDIDATES 



DM SEARCH 

• Peculiarity in dynamics of gravitating systems 

 

• Direct detection experiments  

 

• Indirect detection experiments: 

(detection of SM particles from DM annihilation or decay) 

• - X-ray ( XMM-Newton) and gamma-ray (Fermi-LAT) spectral 

lines 

• - charged matter-antimatter particles (e+e-, p+p-, D+D-) in 

CR flux (continuum spectra due to energy losses and 

diffusive propagation in the Galaxy  

 

 



- X-ray ( XMM-Newton) spectral line 3.5 keV:  

sterile neutrinos!? 

 radiative decay lifetime tau_dm ~ (3.5-6) x 10^27 s  

Testing the origin of ~3.55 keV line in individual galaxy clusters 

observed with XMM-Newton    Dmytro Iakubovskyi, Esra Bulbul, et al. 

arXiv:1508.05186v1 

 

http://arxiv.org/find/astro-ph/1/au:+Iakubovskyi_D/0/1/0/all/0/1
http://arxiv.org/find/astro-ph/1/au:+Bulbul_E/0/1/0/all/0/1


ANTIMATTER from DM ANNIHILATION 

ANTIMATTER from ASTROPHYSICAL SOURCES (SNRs, PWNe)  

"WIMP miracle“: 

PW: e+e- pairs +DSA at 

PWN shock 



COSMIC RAY SPECTRUM 



ASTROPHYSICAL SOURCES of e+e- (SNRs, PWNe) 

in DISK 

DARK MATTER DECAY in HALO 

DARK MATTER DECAY in HALO 

DM decay produces e+e-   in halo 

AstrSources produce e+e- in disk 

e+e- diffusively propagate  

into the Galaxy and lose energy via  

synchrotron  and IC  



L.A.Cavasonza, M. Kramer, M. Pellenar, arXiv:1409.8226v2 



Hong-Bo Jin et al., 

arXiv:1410.0171v1 

(the kinetic energy  

of the CR at the top  

of the atmosphere)  



GALPROP CODE 



Antimatter particles in GeV-TeV cosmic ray flux 

 

• In Gev-TeV range a set of running experiments are suitable for 
detection of charged matter-antimatter particles:  

 

• satellite PAMELA (e+, e−, p, p-),  

 

• experiment AMS at  ISS (e+e− and anti-nuclei detection), 

 

• a balloon-borne Advanced Thin Ionization Calorimeter (ATIC), 

•   

• charged leptonic e+e− components in a space-born (FERMI-LAT), 

•   

• and in ground based (HESS) gamma-telescopes,  

 

• IceCube neutrino telescope in Antarctica ice . 



PRL 113, 121101 (2014) High Statistics Measurement of the Positron  

Fraction in Primary Cosmic Rays of 0.5–500 GeV with the Alpha Magnetic  

Spectrometer on the International Space Station 



PRL 113, 121102 (2014) 

Electron and Positron Fluxes  

in Primary Cosmic Rays  

Measured with the Alpha Magnetic 

Spectrometer  

on the International Space Station 



Hong-Bo Jin et al., 

arXiv:1410.0171v1 



       DARK MATTER            vs       GALACTIC PULSARs 



DM PROBLEM: PAMELA+AMS vs  FERMI+HESS 

Cirelli M., Kadastik M., Raidal M., Strumia A.,  Nuclear, Nucl. Phys. B 813, 1 (2009). 



МОЖЛИВІ ЛОКАЛЬНІ ДЖЕРЕЛА е+е- 

ЗН ЗН та пульсари 



L. Gendelev et al., arXiv:1001.4540v1 

CONTRIBUTION to LOCAL e+e- FLUX  

from INDIVIDUAL SHORT-TERM SOURCES  

(SNRs, PULSARS) 
 



CONTRIBUTION to LOCAL 

e+e- FLUX from 10 FERMI-LAT 

PULSARS 

L. Gendelev et al., arXiv:1001.4540v1 



Вклад окремих джерел в потік КП на Землі 





ЗН та пульсар в ЗН Вітрила: 

джерело e+e-? 

Vela SNR- нетиповий залишок –  

Це комплекс нагрітих хмарок та ударних хвиль,  

КП ( електрони позитрони, протони, 

ядра, нейтрино) досить вільно виходять із ЗН 

ПОТРІБНО ТІЛЬКИ D_Vela=10D_{ISM}   



Lallement, Rosine et al.  

arXiv:1309.6100  

http://inspirehep.net/author/profile/Lallement%2C Rosine?recid=1255274&ln=ru


Filamentary Diffusion of Cosmic Rays on Small Scales 

G. Giacinti, M. Kachelriess, and D. V. Semikoz arXiv:1204.1271v2 

Diffusion approximation becomes valid at 



Galactic Streams of Cosmic-ray  

Electrons and Positrons 

M.D. Kistler, H. Yuksel, A. Friedland 

arXiv:1210.8180 



Vela PWN as the  e+e- source: 

 Г=2.3, D=2x10^29 cm^2/sec, W_e+e-,eff=4x10^48 ergs  



PROBING THE PULSAR ORIGIN OF THE ANOMALOUS POSITRON FRACTION 

WITH AMS-02 AND ATMOSPHERIC CHERENKOV TELESCOPES 

T. Linden,  S. Profumo,  arXiv:1304.1791v2 



SUPERHEAVY DARK MATTER 

(M_X>M_WIMP~10 TeV) 

• Never in the thermal plasma equilibrium 

• Produced in the early Universe 



SHDM from COSMIC STRINGS 

 

- CUSP EVENTS 

- VORTONS 



UHECR DETECTORS  



RECENT UHECR DATA 



DECAYING SHDM: PHOTON CRISIS   



NO PHOTONS – NO SHDM 

IN UHECR SPECTRUM? 



Україна в міжнародних експериментах  

в галузі астрофізики високих енергій  



 

ЕМ спектр та його детектування 

“Батько” ВІРГО-проекту 

FERMI, 

СПЕКТР-Р 

ЛОМОНОСОВ (>2015) 

Ultra high energy cosmic rays E>1019 eV 

VHE gamma-rays E=0.1-10000 GeV 

GAMMA-400 (2017) 











DArk Matter Particle Explorer (CHINA) launched 15 Dec 2015 

CALorimetric Electron Telescope (Japan-US-Italy) launched to ISS 19 Aug 2015 





ВЗАЄМОДІЯ КП та ФОТОНІВ ВЕ 

З АТМОСФЕРОЮ 







H.E.S.S. -2015 





CTA News 

 

 

 CTA Consortium member representatives from around the world met in Turku, 

Finland 3-8 May to collaborate and discuss the key science goals and technology of 

CTA. On 8 May, the Consortium Board wrapped up the successful week of meetings 

by  voting to accept  

new members Chile and Ukraine  
to the Consortium, bringing the total membership to 31 countries.  





ПІВДЕННЕ ТА ПІВНІЧНЕ КРИЛО СТА 



ДЯКУЮ ЗА УВАГУ! 


