September 1971.
Tuning Spark chambers
of mu sdectrometer
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In September 2021, the head of CRD, A.Chilingarian,

launched at Aragats a small lab for research in high-
energy atmospheric physics. Exactly 50 years ago
A.Chilingarian climbed Aragats to work on the muon
spectrometer (top picture) for the first time. In the
bottom picture, you can see him after 50 years near
the magnetic spectrometer building.

September 2021.
| Near the building of
‘F muon spectrometer

o

SEVAN detector launched on 4 October 2019, (Berlin and
Hamburg, DESY); from left to right: B.Sargsyan, T.Karapetyan,
M.Walter, J. Knapp and A.Chilingarian

The Thunderstorms and Elementary Particle Acceleration
(TEPA-2018) conference proceedings are published! This is the
4th volume of TEPA proceedings, the first international
conference on HEPA physics!

A.l. Alikhanyan National Science Laboratory
Yerevan Physics Institute (YerPhl)

2 Alikhanyan Brothers,
Yerevan, Armenia 0036

Phone. +374 352041
E-mail. mhayrapet@mail.ru
www.crd.yerphi.am
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AGU Centennial
Meeting in
Washington, 2018.
From left to right:
Dr. Bagrat Mailyan,
Hripsime Mkrtchyan,
Armine Saroyan,
Ashot Chilingarian,
Dr. John Karapetyan.

Eighty years ago, in 1943, amid
World War Il, one of the world's
largest high-mountain research
stations was established on Mt.
Aragats, at 3,200 m. elevation.
Since then, expeditions on Aragats
have continued uninter-ruptedly
despite insufficient funding and
shortages of electricity and fuel
during the recent history of
Armenia. Currently, physicists of
the Cosmic Ray Division of the
Yerevan Physics Institute, with
reequipped and re-newed facilities,
continue their research in galactic
and solar cosmic rays, solar-
terrestrial connections, high-
energy atmospheric physics, and
space weather.

The main research topic previously
was the physics of the high-energy
cosmic rays accelerated in our
Galaxy and beyond. Two surface
arrays of hundreds of plastic
scintillators were measuring
Extensive Air Showers (EASs),
gigantic cascades of particles
bornin Interactions of the primary

high-energy protons or entirely stripped nuclei with
atoms of the terrestrial atmosphere.

Aragats physicists first measured the energy spectra of
cosmic ray protons and heavy nuclei, demonstrating the
shock acceleration initiated by the supernova blasts as

the most probable mechanism of particle acceleration.
After concluding EAS experiments on Aragats, CRD

started research in Solar Physics and Space Weather
with newly designed detectors. Afterward, the Aragats
Solar Neutron Telescope (ASNT), became the main
spectrometer in High Energy Physics in the Atmosphere
(HEPA). The culmination of solar physics research was
the detection of solar protons with energies greater than
20 GeV accelerated in the vicinity of the Sun on 20
January. This finding put the maximal energy of solar
accelerators ata new high.

In 2008 CRD turned to HEPA investigations observing
electron accelerators operated in thunderclouds by the
particle bursts registered on the ground — Thunderstorm
Ground Enhancements (TGEs).

On Aragats facilities, simultaneously measure the
electrical and geomagnetic fields, radio emission from
atmospheric discharges, rain rate, temperature, relative
humidity, and other meteorological parameters. TGEs
observed on Aragats consist of gamma rays, electrons,
and, rarely, neutrons. The adopted multivariate analysis
of these parameters allows for correlating different
fluxes, fields, and lightning occurrences, finally
establishing a comprehensive model of atmospheric
accelerators.

Nor-Amberd 2019.

Dr. Tigran Karapetyan
instructs summer
school students to
operate a cosmic ray
monitor in the laboratory
at Nor Amberd research
station, Mt. Aragats.

CRD technician Gurgen
Jabaryan is repairing
the local networking
system after a major
electricity failure in
Aragats. For 5 days,

the diesel generator
supported the operation
of ASEC facilities. - -
Data was recovered. | |

The operation of the SEVAN network brings new
exciting results. SEVAN modules measure muon and
gamma ray fluxes. A new method to determine the
charge structure in thunderclouds was established.
The world-largest TGE, with particle fluxes exceeding
the background by 200 times, as measured by the
SEVAN detector on Lomnicky Stit (Slovakia).

The synergy of cosmic rays and atmospheric physics,
which can become a leading direction in HEPA, allows
explanations of all types of particle bursts within one
framework, i.e., as consequences of extensive
air showers entering regions of strong atmospheric

TEPA-2018 conference participants next to the Dragon stone.

electric fields. Research conducted on Aragats in
2019-2022 allowed the discovery of substantial
ionizing fluxes incident upon the terrestrial atmosphere
during thunderstorms and vast electric fields (up to 200
kV/m) near the earth's surface (50-150m), which can
have significant consequences on the safety of
launching rockets and operation of aircraft during
1 thunderstorms.



nagwynpney
*.'-u

2021 pwliwuh ubwywbdptphu SHR-h nElwywnp
U.2hihuqupjulup Upwquwénid gnpdwplbg
[wpnpwwinphw® pwpén Eubpghuyh dpUninpunughl
dhghuyh hGwnwgnuinipynLuubph hwdwp: Ninhn
50 nwph wnwyg U.2hjhuqupulp pwpépwgwy
Upwquwé wnwghl wuqwd wfuwnbine dinenbuyghlu
uybywmpndGunph ypw (Jepuh Ujwp): LEpplh
Uywpnid YJuwpnn Gp wnbGulb) Upwl 50 twph wlg
dwqUupuwul uyunpndtwnph 26Uph dnun:

Utwuwnbtdptp 2021: °
UwqgUhuwlwl '
} uwyGyunpndGunnph
26Uph Unwn

SEVAN nbwmb&lywnpp qnpéwplyyt; £ 2019 puwlh

hnywnbdptph 4-pu, (RGrihUu U 3wdpnipq, DESY); dwfuhg wg®

P.Uwpquyul, S.Ywpwwybwnywl, U.NLnjpbkp, 2.Yuwy L
U.2hhuquipyuis

Spwywpwlyyb; U «Udypnylubph L nmwppwlwu
dwulhlyutph wpwqugdwl» (TEPA-2018) qhwnwdnnnyh
Untptpp: Uw dpUuninpinh pwpép Eutpghuyh $hahluyh
wnwghlt dhgwqquyhlu qghnwdnnnyh Jupnyph 4-pn
huwnwnnpuE:

U. Uihuwujwuh wuy. wqguwjhu jwpnpwwmnphw
(6plwth $hghywjh huunpunniwn)

Ulhpwljwu Enpwjputp 2,
EplLwl, Swjwuwnwl, 0036

3tn. +374 352041
E-mai. mhayrapet@mail.ru
www.crd.yerphi.am

@I\UKHHNVHN
National Laboratory

SNGIGMUUUL KURUGU3(aLGPP Uohb (SEF)

U. ULhRUL3ULP ULY. U2QU3hL LUPNFUSAFAY

o Wi~ 183
4

Lnp Udptipnh

qhuhguwu Yujwl

v i




Udtphlywl
Epypwdphghlyuwlyu
uhnrpynLu
hwpnLpwdjwyhu
ugphpdwéd
qghunwdnnnyp

duwphuqununcd, -

2018p2. Qwifuhg wp*
Pwqgpuwn Uwyhywl,
3nhthuhdt Uypinywl,
Unpdhut Uwpnjw,
Uonwun 2hihuquipjwl,
nl Ywpwwybuywup:

NLeuntl tnwph wnwe' 1943pR-hl,
hwdw2huwphwihu Gpypnpn Wwwnb-
pwquh dwdwlwly Upwqwd [Grnwl
jwughU® 6nyh Jwytplnyphg 3200U
pwpénnipjwl ypw, hhduwnpdt) E
w2fuwnhh wdGLwJdGEsd pwnpén-
lGruwjht ghnwhGunwgnunwywu
Ywjwup: Wn dwdwuwyywuhg h Jep
Upwaqwsh ypw ghinwpwyltpp
owpntlwyytp Bu wunwnwn® suwjwo
Swjwunwuh Unpwanut wwwndnt-
rJwU pUpwgpnid wlupwdwpwn
dhuwluwynpdwlp, ElGYnpw-
utpghwjh W Jwntihph wwywuhl:
LEGpywyntdu W.b. UhpuwljwUh
wldjwu Uggwjhu Ghunwywu Lwpn-
pwwnphwjh (Gplwlh Shghlywjh
hUunhwnnLnn) ShGqGpwywl Awnw-
qujpelUtph dhahywih pwdwldnilph
(S6d) dhahynultpp Ytpwaghuywsd
Unpwagnil uwppwdnpnLdubpny
awnniuwynd U hGwnwgnunniyniu-
UGpp quuyunhywywu b wplewghu
inhtgGpwywl dwnwaw)rUENh, wnl-
Gpuhp wwbtph, dpUninpunwjhu
pwpép Eubpghwih $hghlywih W
inhGgGpwywl Gnwuwyh puwquywn-
uGpnd:

h ugpwut hGnwagnunipjwl hhduw-
Jwl pGUwu JGp quiwyunhyuwnwd W
Upw uwhdwluGphg nnLpu wpwqug-
Jwd pwnaép EuGpghwh tinhGgGpwywu
dwnwawjrutnh $hahlwl En:

wnnLpwynp wiwunhy ughUnhyw-nnplutinhg punyugwd
nGuntywnpubpp swihned EhU JpUninpuiwihlb (wjlu
hGntnutpu nL Jwulhyutph huwjwlwl hnupGpp
SGunwgnuincentlutnh wpryntupned Upwaqwdh $hghynu-
UGpp swihb] GU mhGgbpwlwl dwhnwgwjpUtph®
wynpnunnuutbph W dwlbp JdhenLtyuGpnh EUuGpgbuhy
uwtGywnutGpp, gnyg wnwind qtGpunp wuwnnGph wwjpnLu-
utbph htnliwupny wnwewgwd hwpdwswihtu wpwaqugnidp
npwtu Jdwulhyutph wpwawgdwl wdtlwhwdwlwywlu
UGhuwuhqu:

Upwaqwéh dpw Lwjb UplUninpuwihb 3Gntnutph
ghunnwthnpétpl wywnpunbinig hGunn S6d pwdwudniupned
Lwhuwgoywsé Unp nGuntGyunnputpnd uyudtghu hGunwagn-
innLpintlltpp wpGquyuwiht $hahlwih W inhGgGpwywu
Gnwuwyh plwqwdwnnid: Un plwqwdwnnid hGunwagn-
wnnLejnLlutphg unwgywsd wdbUwdtd wpnynitupp Gnwy
2005p-h hnitudwnph 20-hU* UpGgwyh dGpéwywjpnid
wpwawgywsé b 20 Qkd-hg wybh EubGpghw niutbgnn
wpGgwyuwihu wpnunnuuGph gpwugnudu nL pwgwhuwij-
inntdp, hbsp wpbgwyluwihtu wpwqwgnrghsuGpnid
dwulhyuEph wpwgwgdwl wnwybjwagnyu EuGpghwu Unp
hwpenLrjwl Ynw nnkg:

2008pr-hg h ytip SOod pwdwldniupl wugtb) E UgUninpuninwd
pwpén tuGpghwih $hghywih hGwnwgn-inniejnluuppu®
nhtwpyGiny gtnuh ynw gnwugynn tinwpptip dwubhbutnh
hnuptiph Uhgngny wdwpnwwjhu wdwtpnid EjGYwnpnuliph
wpwagwgniup- UWdwpnwwihu JYGpgbnujw WdGwgnedutn
(UdU): Pwgh win Upwquwé W Lnp WdpGpn pwpén [Gruwhu
ghunwlwl Yuwjwlubpnd Jhwdwdwuwly swihyb) Gu
ElGyunpwywu b gEndwguhuwywl nwwnbpp, JppUuninp-
inwjhb wwpwndutphg nwnhndwnwawjendutpp, pwdnt
wpwagnLpjntup, gtpdwumhtwlup, hwpwpGpwlywu
funbwyncejntp W ontplunLpwpwlwlywl pwqUwhy wyg
wWwpwdGunptp: 3GunwagnunnipintluGph wpnjnLupned
wwnpaytb|] Gu, np Upwgwdnud gpwugdwd UdU-UGpp
pwnywgwéd Gu qwudw dwnwaqw)RUENhg, ElGYwnpNULENHhg
U hwgywntuw bwl. UGjmpnultphg:

Uunwgywé wpnntuptph pwquwswith yGpinwdnipiniup
eyl E nwihu thnpuuwwygt; JwulhyutGph wmwnpptn
hnuptinp, nwawtpp W Jujdwyh Gplnyputpp® h ytpgn

Shqpwl Ywpwuwbuywlp
wdwnuwjhu nupngh
nLuwlunnUubphu
hwUuduwpwpned £
nhbqEpwlywlu
swnwquyputph dnupwnnnp
gnpéwpyb] Upwqwé (Gnwl
Unp Udptpn
qghunwhGunwqnunuwlwlu
Yuywup
Jwpnpunnphwynid:

SOP-h awpunwpwaqbn
QnLpqbU Quipwipjuiup
Upwquwéncd
EjGyunpwkubpghwyh Jté&
fuwthwuncdhg hGun
yGpwunpngnid E inGnwlwl
gwluguyhu hwdwlwnqn:

5 op 2wpnLuwy nhqbjuyhu
qGUuEpwwnnpl wpwlygty £
ASEC opjtluinukph
2whwaqnpédwlp: SYjuubpp
yGpwlywuqluyty Gu:

hwuwmwuwbiny JdpUnipnpunwihl wpwagwgntghsutph
hwdwwwnthwy unnbp:

SEVAN gwugh hwugnrjguGpp gpwugntd GU
ElGyunpnuuGph, Jjninuutph, UGumpnulGph WL quddw
dwnwauwjprUGnh hnuptpp: LnduhgyYh Cwnhwn-nLU
(Uinduyhw) gunuynn SEVAN nGunGyunnpned gpwitigdty £
w2huwnhh wdGUwuts UW4U-U, npned dwubhyuGph hnupbpp
gGpwquwugtb] GU $nup 100 wlgwd: ShEgGpwlwl
dwnwaqwjpUtnh W dppuninp-tnwjhlb $hghlwjh
uhuGpghwl, npp Ywnpnn £ wnwowwmwn  nLqnnipeinLl
nwnuw| dpUninpuinud pwpap tubpghwih  $hghluwih
ncuntdbwuhpniejnLtlutph hwdwnp, oy E tnwihu
pwgwwpt] pninp wnnGuwyh dwulbhyuGph hnupGph
wybwgnidubpp UGy 2ppwlwyncd, ophlwly® npwGu
JrUninpunwhu  nidtin  EGYnpuwywl nuantp UGpew-

TEPA-2018 Ynupbtpwluh dwulwlyhgubpp dhpwwwpwph Ynnphl:

thwlgnn yGpgGunbjw fungnp hnuptph hGwmliwlp: 2019-
2022 pJwywllubtpht Upwqwénid Juwunwpywsd
hGunwagnunnip)nLtublGpp eny) GU wndGp hwjnbwpbnb]
wdwypnwubph dwdwuwly Gpypwyhtu drUninpnh dpw
puyunn hujwjwywl hnuhqwgunn hnuptp W 2wwn UGE
ElGunpwwl nwwnbp (dhbsle 200y4/d) Gpyph
dwytplnyrehg 50-150d pwpénpnieinLtbutnh dpw,npnup
ywpnn GU |nLpg hEwmlbiwlplbGp nLlGUw] wdwypnwh
dwlwbwly hpphrutph wpéwlydwl W onwlwytnh
i 2whwagnnddwl wuyunwu-gnepjwu hwdwn:



Ka NCKPOBbI
HOro CNeKTPa

*.'-u

B ceHmsni6pe 2021 200a HayanbHuk OKJ1 A.YunuHaapsiH
3anycmun Ha Apazaye He6onbwyro nabopamopuro
ons uccnedosaHuli 8 obnacmu ¢usuku ammocgpepbl
8bICOKUX 3Hepauli. PoeHo 50 nem Ha3ad A.YunuHaapsiH
enepenie NodHsANCSA Ha Apazay Ons pabombl Ha
MIKOHHOM criekmpomempe (eepxHee ¢omo). Ha
HUXXHEM CHUMKe e20 MOXHO yeaudems criycmsi 50 iem
803J1e 30aHUsI Ma2HUMHO20 creKmpomempa.

CeHTAGpL 2021.
Okono 3gaHus
MarHUTHOro

Hemexkmopbi SEVAN 3anyweHbl 8 okmsibpe 2019 2. 8 lepmaHuu
(BepnuH u Fam6ype, DESY); cneea Hanpaeo: b.CapacsH,
T.KapanemsiH, M.Banbmep, [x.KHann u A.HYunuHaapsiH

Ony6nukoeaHbl Mamepuasbl KOHppepeHyuu «lpo3bl u
ycKopeHue aneMeHmapHbix 4acmuy» (TEPA-2018). 9mo 4-u
mom mpydoe TEPA, nepeoli mexxdyHapoOHOU KOHghepeHyuu
no ammocgepHol hu3uke 8bICOKUX IHep2ul.

HauuoHanbHas Hay4yHas nabopatopus um A. AnuxaHsiHa
(EpeBaHCKkuni (hU3N4ECKUN UHCTUTYT)

¥Yn. bpatbeB AnuxaHsH 2,
EpeBaH, ApmeHus, 0036

Ten: +374 352041
E-mail: mhayrapet@mail.ru
www.crd.yerphi.am
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OTOEN KOCMUYECKIAX NYYEUCOKN)

HauwoHanbHas Hayyxas naboparopus u. A, AnxansHa

HayuHas ctaHuus
Ha Aparaue

e
. Hay4yHas cTtaHuus

"-irB Hop Am6epae |
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KoHepepeHyus k
cmosiemuro
AMepuKaHCKo20
2eoghusuveckozo
coro3a, BawuHamoH,

2018 2., Cniesa .

Hanpaeo: bazpam
MaunsiH, Puncume
MkpmysiH, ApMuHe
CaposiH, Awom
YunuHeapsiH, [xoH
KapanemsiH

BocemboecaTt net Hasag, B 1943
rogy, Bo Bpems BTtopon muposon
BOWHBbI, Ha rope Aparal, Ha BbICOTE
3200 m, Obila co3gaHa ogHa U3
KPYNHENLLUMX B MUpPE BbICOKOIop-
HbIX MCCNeaoBaTENbCKNUX CTAHLMNA.
C Tex nop akcnegmummn Ha Aparaue
npoAaoskKanucb HEMNpPepbIBHO,
HECMOTPS Ha HegocTaTO4YHOEe
PuHaHCUpOBaHNE N HexBaTKy
3M1EKTPO3HEPrUn M TonnuBa B
HoBenwwen mnctopum ApmeHun. B
HacTosilee Bpems omsmkn OTae-
na KocMmudeckmx nyyvyenm EpesaH-
CKOro omM3n4eckoro MHCTUTYTA,
NpoAoKalT MccregoBaHusa B
obnacTtu ranakTUYeCKMUX N COMnHeY-
HbIX KOCMWYECKUX Ny4Yen, corn-
HEYHO-3EMHbIX CBSI3en, OU3NKK
BbICOKMX 3HEPIUA B aTMocepb! 1
KOCMMWYECKOW NoroAasbl.

PaHee ocHoBHOM TemMon uccreno-
BaHUN 6bina ranka KOCMUYECKNX
JIYy4YEN, YCKOPSHOLLMXCA B Hallen
[anaktuke 1 3a ee npegenavu.
[lBa HaseMHbIX OeTeKTopa, COCTO-
AWWX N3 COTEH MNNaCTUKOBbLIX
CUMHTUNNATOPOB, U3MEPANN
LLlnpokne aTtmocdepHble JIMBHU
(LLAJT) - ruraHTCKME Kackaabl Yac-
TV, poXxdaroLimecs npu B3ammo-
OENCTBUN NEPBUYHLIX BbICOKOS-

HepreTnyecknx NPOTOHOB U S4ep C aTOMaMu 3eMHOM
aTMocepbl.

[Mocne 3aBepLUeHNsT 3TUX IKCNEPUMEHTOB Ha AparaLe
Havyanucb UccregoBaHUsS MO HOBOW 3axBaTblBatoLLEl
TemMe - COfHEeYyHOM (PU3nKe U KOCMUYECKOW Morode.
KynbMuHaumen nccnegoBaHmi B 061act COfIHEYHON
u3nkn ctano obHapyXeHne CONHEeYHbIX NPOTOHOB C
3Heprunen 6onee 20 9B, yCKOPEHHbIX B OKPECTHOCTSIX
ConHua 20 gHBapa 2005 roga. 3T0 OTKpbITUE
onpegenunno HOBYK MaKCMMamnbHYl 3HEpPruio
COIMHEYHbIX YCKOPUTENEN MPOTOHOB.

HauyuHaa c¢ 2008 roga, CRD npuctynun Kk uc-
CregoBaHMAM BbICOKOSHEPreTUYECKUX SABIIEHUN B
atmocgepe. CyliecTytoLme 1 BHOBb pa3paboTaHHble
AETEeKTOpbl YacTuL U yHUKanbHOe reorpaduyeckoe
NosioKeHne ctaHumm Aparal, No3BOsnvmAn 3aperncTpu-
poBatb okorlo 600 BcCnneckoB 4acTul, - rPO30BbIX
HaseMHbIX npeBbiweHun (MCHIM). Habniogaemble Ha
Aparaue HIN - aTo ramma-nyyuun, anekTpPoHbl U pexe
HENTPOHbI. PU3KKM AparaLa pacLumpuin BO3MOXHOCTH
nccnegosaHusa HIT 3a cyeT ogHOBpPE-MEHHOrO
N3MEpPEHUS SNEKTPUYECKOIO U reOMarHUTHOroO Morien,
pagnonsnyvyeHus oT aTMocdepHbIX pas3psaaos,
TeMneparypbl, TOYKM POCbl, aTMOCHEPHOro AaBreHus,
COMHEYHOW paguaunn, OTHOCUTENBHOW BAXHOCTU Y
OpYrnx METEopPOsIO-rMYecknx napameTpoB. MNpuHATbIN
MHOFOMEpPHEIN MOAX04 K MUCCredoBaHMAM MO3BOSISAET
CBA3aTb MOTOKM 3NeMeHTapHbIX YacTul, Mnons wm
MOJSIHUM MU B UTOre co3gaTb KOMMIEKCHYK MoAenb
aTMOC(EPHOrO AMEKTPOHHOIO YyCKOPUTENS.

Pa6ota cetu SEVAN npuvHOCUT HOBLlE WHTEPECHbIE
pesyneratbl. KpynHenwee B mupe MHIT ¢ notokamu
yacTtuy, npesbiwarowmumn ¢oH B 200 pas, namepeHo
netektopom SEVAN B Crniosakun. Mogynn SEVANa
cosgaHHble B AAHJ1, n3MepsatoT NOTOKN SNEKTPOHOB,
MIOOHOB, HEMTPOHOB WU ramma-fly4yem Ha 2 caMblX
BbICOKMX BepLunHax BocTouHom EBporibl.

TuepaH KapanemsiH
uHCcmMpyKkmupyem
yqawjuxcsi nemHeu
wkKosbI no pabome c
demekmopom
KocMu4eckux siyyel e
nabopamopuu
uccnedoeamesibCKoU
cmaHyuu Hop Am6epd
Ha 2ope Apazay.

UnxeHep OKJ1

TypeeH OxabapsiH
soccmaHaesiueaem cucmemy
JIoKasibHOU cemu rociie
aeapuliH020 OMKJ/Ir0YeHUsI
anekmpoaHepauu 8 Apazaye.
B meyeHue 5 cymok
dusenb-2eHepamop
noddepxusas pabomy
ob6bexkmoe ASEC.

HaHHble 6binu
80CCMAaHOBJIEHBbI.

OueHeHbl MakcMMalnbHble 3HAY€HUS Pas3HOCTU
noTeHuManoB B rpo3oBbIX Obnakax, MNOATBEpPXAeH
acdbdpeKkT gedmumta MIOOHOB; CO3[4aH HOBbLIA METon
onpepeneHnsa 3apsagoBOM CTPYKTYPbl FPO30BbIX
obnakos.

Bnarogapsa ToYHbiM MeToA4aM (U3UKU YacTuy u
TEOPUN 3NEKTPOMArHUTHbLIX B3aMMOLENCTBUMN,
norny4yeHa nHTepecHasa MHopMaLuio 0 BEPTUKaNIbHOM
N rOpU30oHTaniHOM Npodunsix aTMOCHEPHBIX SFEKTPU-
YecKux nonewn.

CuHeprna uankm KOCMUYECKUX fyden U OuU3unku
atMocdepbl, KOToOpas MOXeT CTaTb BeAyLum
HanpaBneHnemM B aTMOCepPHbIX UCCreAoBaHUNAX,
no3BongeT O0ObACHUTL BCE TWMbl BCASECKOB YacTul,

YyacmHuku koHgpepeHyuu TEPA-2018 Ha Apaz2aue.

Kak MoaynsaunoHHble edpdekTbl YacTuy, LLAJT, nonaga-
IoWKnX B 06nacTu CUMbHbIX aTMOCHEPHbIX 3rek-
Tpuyeckux nonewn. MiccnegosaHust Ha Aparaue B 2019-
2022 rogax MO3BOMSAT OOHaAPYXXUTb OFPOMHbIE
NOHM3MPYIOLLME MOTOKWU, Najaroline Ha 3eMHYto
aTtMocepy BO BPeEMS P03 SKCTPEMArIbHbIE SMEKTPU-
yeckne nonsa (o 200 kB/m) BONM3M NOBEPXHOCTU
3emnu (50-150 M), 4TO KPUTUYECKU BaXHO ANSA
6e3onacHOCTM 3anycka pakeT W aKkchnnyatauum

1 camoneToB Bo Bpemsi rpos.



