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Cosmic Ray Division (CRD): recent achievements

2018 p-hu S&D pwdwidniiph juplnpugnyu dknppipnudutphg dkjp huyjuljub
tpjpudhghjuljuls gugh (AGN) dbjuwplu Ep, npn uljhqp gpjtg opowljm
dhowquwyph  wnwubyul  jupbnpugnyi  wwpwdbknptph gpubgdwbtt oo
Jbpnwdnipjutip, hsybu twb gnpwy thnthnjunipniutbph b ptwljwt wnknukph
Juifunpnodwiip: AGN- h juyubiikpp guninjnud ki Upuquis (kpwb jwiekphti' snih
dwljiplinyphg 2000 b 3200 d pwpdpnipniuttph Jpw, htyybu twb Gplhwbnud,
Ulwbw 1&h  wthhl, phpwtth UWC  dhowmqquyhtt nupngnid b Tniphh
huwdwjuwpuwbnd: 2017 pe-htt Zwjwunwimd Upwqush  pupdp  (kebwghb
ghinwhtnnwgnunuljut juyuth vwuppwynpnudubph onipgopyu Upnnwunhunwpluub
wipniupnid gpuiigyt] Eu wydbjh pwit 100 wdwypnuuwjhtt Jepgintyu wdkp (TGES),
Juywth JEpinud  wdwbph dbke gnpénn EEjunpnuh ptwjut wpuqugnighsutphg:
Unwohtt wiquud wwwmpwuwndlk] Lt TGE-h Juwwwng, npp ubplujugdl; k
wnywqgpnipjut Scientific Reports of Nature wwpphpwljwinid: Ywwnwing wdthnthnid
E wdwypnuwuwjht yEpginiyu wdtph jupunpugnyt qupwdbnpbpp b pputg htn
Juwyyws dbnbknpninghwljut b dptnnpunuhtt qupynwlutph nhunwpynudubpp:
[16] Usjuwwnwipp wwwpwuwnyl] b Gpdh dwghunpuwnnipuh niuwbnnubph
wlwnhy dwubwlgnipjudp: 2017p. -ht  S&b pwdwbdniiph  thnpdwnni
ghntwlwbuutpp  wbknungpight  Jdky  wyp  SEVAN  dnpniy Qbjuhwgh
hwipuwybtnnpmniinud, puyuwubind  Epnywljuit  gwugp bu dEynd
Yujuputbtph phyp hwugubing 4-h [7]:

Upwquénd (3200  dJbwp) wbnuljuyws  wwppip dwuthlukph
nhwnklunnputphg b LEjupuljut qguonh swhhsubphg unwgynny swpnitwjuljut
nfjuukph hnupp dwnund £ MySQL wdjujubph puqu b wdjujutpp on-line
dudwbwlny hwuwubkjh tu ADEl htnbkpuwlnhy WEB wyjjuwndnpuh dheongny: 2019
p--ht jpuunud Lt 10 wwpply, huy CRD  dhqhynutbpp ulul; Gu hpkug
hhinwgnunnipmnibpp pupdp  bubpghugh  $hqhljut  dplnppunud,  np
nipnnipjudp: Ywplnp wpyniupttp Gu dknp phpdl), npntp wwwugnignid Eu
Upunnpunid thwusny LEjupntubph wpuqugduwt b puquuuyunljdut dngbp
[1,5]:

2017p.-h  wjujukph  Jhpnismipjutt  Jpu  bhhdtdws  wdktwlwplinp
wpiynitipp  Epuwpwwnlb guép  tubkpghwgh TGE (LL TGE) nphuwpynudt m
tjupugpnipnitt £ dwdbkp  pwpmibwmll  wbwgnn  dwuthlubph  hnuptph
ukjugnudubpp, wdwypnuyuyhtt wdwbpp pupdunud b Gpph pbwlwb pwunhwghnt
wnpmniputphg wnwybk] htnktupyp: Ukup gnyg Lup wnwjhu, np wyn nunhwghw
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A.1. Alikhanyan National Science Laboratory Foundation (Yerevan Physics Institute)
unbndynud £ wdypnuyuyhtt wdwbpnud nidght HEjunpuljut guownbtph dke [5, 8,
10]: Npnpyl; Gu bwb Yuydbwlh wwpwdwt wbkuwlubpp, npnup YJupnil
nunupbkgund Eu TGE [4]: Uk wy huyntwgnpémipnit ) juwydws b Juyduyh
wnwowgdwlt hwtbnjuyhtt juunph hbwn: S&b  pwdwbdniiph  $hqhlnubbpp
pugwhwjnt] Eu ninhn juwp dwuthfubph hnuptph b hwenpnynn dpuninpuwght
wupuynidutph dholi [3]: Pwugh wyn, unp pugwhuyunnmdubp Eu juwnwpdb
ubpuwdyuwyhtt EEjunpuljut nuonh mdqumpjut quwhwwndwb hwdwp, npp
hhdtiJws E wdypnuyuyhtt wdybphg tynn dwuthlfutph tubkpgbnhl wyblunpkph
suthnidubph ypu: Fw pwn Juplinp b pwn nddup phdw E, npp hnwgnungnud
S&P-h pwdwbdnipnid uljuws 2014 p.-hg b pwpnmibwlynd L dtp twjulht
wohuwnwljhg Pugpun Uwjhpjuth Ynnuhg, nd wydd wopiwnnd £ LOUU-nud [6]:
Zbknmwgnuglyp E o BEjupuuwiuguws  dpunnpnh wqpbgmippiup kS
wutnuphqhiuljwt thnpdtphg wnwgnn ndiuttph dqpw, npnkn Ephpught
Uplnnpuntt ogunugnpdynid E npwbu phpwju  whbkqbppnid wuwnnbtph nidght
wuypintutbphg wpwqugud ninpw-pupdn tutpghuwjh dwuthlubnph
puquuyunljdut hwdwp: 2018 —hu dbkup nrunidbwuhpbghtip wyn EdLlwntubpp
Uplnnpunuyhtt nidtn  EEjunpulwt puwonbtpnd  dwubhlubph  wwpusdwub
Unntjutipny [12]:

S&D-u wlnnhynpkl  dwubwmlhgnd k£ GloCAEM (Global Coordination of
Atmospheric Electricity Measurements) twpiwugsht, npp hwdupnid £ dpuninpuiughte
hEynpuluimpjut wfjugitp b thnpdwgknbtph’ npybugh Epklnp] qopuy
guugny Juuuwpdkt  dplunppuuwht  EEjupulwinipjut wpynibwdbn
Unthuninphig: GIoCAEM wjjujutph puqui ubpfuyugunid E wojpwphwgpuljui
wnwppkp Juypbpnd swithynn EEjunpulut nuonbtph dhwswth Jbpnidnipiniup
[15]:

2018 p.-hu Uklp swhhghtp 22 Yupw]uwpmpjui ppudwsinph’ «Pupdp
tutpghuyh  $hqhjuyh U pltwywhywbiwlwt htnwgnunmipnitubph hwdwp
unhbgbpujut  dwpwquypttph  hnuptph hwdwwywpthwl  Unthpnphug»
wijutdwdp ghnwljut twhiwgsh hwdwnp:

Swynp, dkly wy Yhpwnwlwb Spwghp «Gpyph dwquhwnnubbpugh b
Uplnnpuuinid  wnunkighw; YJuubquynp gnpépupugutph hwdwwwpthuly
Unthuninphig b juijnwnbunid», wtJuiudwdp sh $htwbvwdnpdt] Zujuuwnwih
Junwjupmpjui Ynnuhg: Uju Ynpniunp, guygnp, tjugbgind E Zwjwunwind
Sunuqujpujhtt Junubqubph dwuhtt wuthpuwdton nbkntjunympjut hwjupdw
httwpuwynpnipiniup: GYypnywlwt qplpt pnnp Gphpubpp tdwt dpughp niuku b
wunndwljuyutt pwhwgnpénn Gplpnud qu wpwettuyht wthpwdbonnipnit
Zuyjuunnwip wdwt  Spwghp  Yupnny E mubkbtw)] owwn pwlls  Pnnp
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uwppwynpnidubpp whnh wpnwnpdbht S&b nud b Jwuwdp httwbivwynpybnt
Ehtt UUL-nud huyjuljutt uthyninph §nnuhg:

Swép Eukpghuyh (0.3-3MeV) wippnypnud phulul quidw funuquypnudp,
npt wowowbnmid E ©pyph pupgbppnud b opowlw dwynbpnid tplup wwpnn
hgqnuinwutphg, dké ubkpypnid niuth $ntwjhtt Swpwquypdwt Jpw, npp swthynd k
Upwqush quddw uyklunpndbwnpbpny: FPuwljut Swnwuquyjpdui
pmlyunnmughwbtpp’  dpunpnpuughtt Hijunpulwh  quonbpnd  Abun]npdnn
E Ejunpnu-dninntiughe htntnubkpny yuydubwynpwsd wybjugnidutinhg
nwppbpujduwt hwdwp 2018 p.-ht Upwquénid  uljubkght Rn-222  (Mtwnnh)
ntugkuinpughwjh unthinnphugp pupdnp dogpunnipjudp uyklnpndbnpbpny:

2018 p.-ht owpnibwlyl] Eu pwbwlgnipimitubpp GYpnwyuwymd SEVAN
dwuthlubph pbhwnklunpubph guigh pupuidwt mpnnipjudp b twbwlub
wuydwiwynplusnippudp 2 SEVAN phwnbljpnnpubp jubnugpykh Zudpnipgnod
7hqh, U PhEnjhtinud wpluwghtt b dpuninpuiughtt $hqhjuygh wnwyt] hEwwppphp
hughputph nrunidtwuhpnipyut hwdwp:

Utkup twpiwwnbunid Gup tnp uwwppwynpnudubp wnbnunpt] Upwquénid
Juyswlubph hbtwnwgnumipjut hwdwp hyywhu twb tnp  ubjudninghwfub
Juwjwtnbnunpt; Lnp  Udpbppnud - Zwjwuwnwih - Ghunnipnititiph wqquyht
wlunbtdhuyh Gpypwdhqhuyh b pudbubpughtt ubjudwpwinipjutt htunhwninh
htnn hwdwwnbny: Yw jpipwhwnnly htwpwynpnipmnit Judbkeh dhwdudwtwly
sunhbnt B Ejupuljut nt gindwquhuwlwut guowntpp, ubjupntubkph hnuptpp b
ubjulhll whputpp: ULp Ynnuhg unwugus ghnwljut wpnyniupubpp pttwuplyt) Eu
unp-Udptipgnid - wigugus TEPA2018  uhdwynghnidh  dwdwbwl] (nbku
Ynubtpwiuh qtlynyg [9]); Topical problems of nonlinear wave physics (NWP-2017)
Unujyu - Uwtljnn NMbwnbkppnipg, hnijhu 2017; NMDB ubuhtwp, Upkup, Uwpwn
2017p.); AGILE symposium Results, challenges and prospects of gamma-ray astrophysics
[14], Horizon 2020 COST action (Porto, October 2017, Cyprus, September 2018), ISSI
meeting (Bern, January, 2018), GIoCAEM project meeting (March 20018), EORADOS
meeting, Prague, October 2018, CRREAT board meeting (October 2018), Atmospheric
monitoring and calibration for high-energy astroparticle detectors and experiments

(AtmoHEAD, Capri, September 2018), American geophysical Union annual meeting (AGU,
December, Washington).

2018p. —h wwyphihtt U. 9hihuquputp dhenijuyhtt hbnmwgnunipniuubph
Uhwgpuy htunhnnunnd  hwinbu b Byt ubdhtupnd Upbbpub Bdpnuguynid
wnbnunpjus SEVAN  hwugnygubph wywuwupwbwwnniubph htnn  hwdwnky:
Uheonijuyhtt hilnwugnuinmipiniuiiph dhwgju htunnhwnninp (JINR) swhwgpgnws
hjnippujuyty  SEVAN-p° npwbu  wuwnnubhghluyh  twjuwghs: S&D-h
htnwgnuinipniuubpp tbpunnud b bwb dpwgpbp puquuphy wy Eplhpubph
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hwunwunnipimiiubph  hbkwn, npunbn S&b-u wnbnunpl; E unp  dwuthlukph
nhwnklunnpubp jud niqupynid £ wndjujubp wppowphh junponpugnyn nhkqpujui
dwnwqujptbph fEunpnt Upwqushg: dbipotpu UUL-h Uh owipp hwdwjuwpwubp
hEwnwgnunuljub twhiwugstp Eu wnwewpl k), npnup ukpwenid Eu Upwqusdp npybku
Juywl npunbn tpuwbp gutjuind Bt nknunpl] dudwtwulhg nhnbljunnputp:
Uju qlnygh ytpenid pipdws E SEb-h vhpwmqquyhtt hwdwgnpswljgnipiniup:
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CRD International collaborations

1. SEVAN Collaboration (Solar Physics, Atmospheric physics and Geophysics) includes
Yerevan Physics Institute, Armenia, Institute of Nuclear Research and Nuclear
Energy, Bulgaria, Ustav Jaderne Fyziky AV, Czech Rep., Ustav Experimentalnej
Fyziky, Slovakia, Zagreb Observatory, Croatia.

2. NMDB Collaboration: Real-Time Database for high-resolution Neutron Monitor
measurements; more than 40 European, Asian and American groups including CRD
join efforts for research in solar physics and space weather.

3. GIoCAEM project (global network for atmospheric electric field monitoring) —
International project headed by the group of Redding Univ. UK, for atmospheric
electricity research funded by NERC International Opportunities Fund grant
NE/N013689/1.

4. Horizon 2020 COST Action: CA15211: “Atmospheric Electricity Network: coupling
with the Earth System, climate and biological systems”

5. International Space Science Institute (ISSI) research group for "High-Energy Particles
Sources and Powerful VHF Radiations in Electrically Active Atmosphere: Theoretical
Models and Space Borne Instruments”

6. DESY — research and measurements of intracloud electric field for Cherenkov
Telescope Array project.

7. Russian Scientific Foundation project 17-12-01439/2017, “Comprehensive research
of high-energy particles sources and powerful VHF radiation in electrically active
atmosphere based on ground-based measurements and satellite observations”, joint
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project of CRD with Institute of space Research of RAS, Moscow and Institute of
Applied Physics of RAS, Nizhny Novgorod, headed by A.Chilingarian.

Work according to bilateral agreements with National Research Nuclear University
MEPhI, and Scobeltcin Nuclear Physics institute, MSU, Moscow, Russia successfully
continued.

MAGIC is European collaboration, operating is a system of two 17 meter Imaging Air
Cherenkov Telescopes, located at the Observatorio Roque de los Muchachos at an
altitude of 2200 meters on the Canary island of La Palma. MAGIC detects gamma
rays in the very high energy regime between a few tens of GeV and tens of TeV.

Network of Solar Neutron Telescopes coordinated by Solar-terrestrial Environmental
Laboratory, Nagoya University, Japan.

European Horizon 2020 CRREAT (Center of Cosmic Rays and Radiation Events in
the Atmosphere) project, Nuclear Physics Institute of the CAS.

European Radiation Dosimetry Group (EURADOS).

World-Wide Lightning Location Network (WWLLN), University of Washington in
Seatle.



