h.ULNYSULE ULYUL 2U8UUYUL MESUYUL UULYUJULFUUUL
2UUULUUNULE @PSUYUL SBNBUUa R
YUYEHBIE 3ATIIMCKA APMAHCKOI'O 'OCYJAPCTBEHHOTI'O IIEJATOTMMYECKOI'O
YHUBEPCUTETA NM. X. ABOBSIHA

Puwljut ghuimipiniuitp Nel (42) 2022 EcrecTBeHHEIE HayKH

NiJgledale L0 )
ShEREUuUL LUNUSGUSELEP ULULNPUL WUNULCNRU BY,
ULULALNCSUSPL OMIRU GLEd UL LUNULE TUSUULLELNRT

EUrN8UL U.U., UNYUL3UL E.1., eUrN3UL 83NE.U., UNPEUNMUL L. L.
. Upnyjmth wudwt hujjujut ghnwjut dutjujupduljut
Zudwjuwpul, 0010, Gplhwb, Shgput Uksh 17
e-mail: arsen.taroyan@mail.ru

Upjuunnulipnid hlwnmgnungly b wnplbgbpulwl dwnwquyphbph nidqbnippui whlynibughl
puppmidp, downly Fobpubg puofudwmb Ephnr wnwppkp Bdyhphl pubwdbbph Ghpundwb
wppnypblpp, suwipdly ' jugupmd dpbopnpnught opmid huhntl b §npn punungppsblph
quinlwl gnpédwlhgp:

Zhutnupunkp. Shhqhpulwb fwnwquypbtp, whkqipulul fwpwquypitph puslnidp’ pun
pubnujhtt wuljjut, jlubtdwi hEnwgnunnudp:

Lkplhuyugyws E jupdpugpmipinit 17.12.2021p.

Shtqtipphg ntiwh Gplhp Eynn b Uks Eukipghuyny (10°-10% E4) odinfws fmnwquyplbpp
hhftwjwinid  Yuynitt  dwuthfubp & b Yngynd Eu wpwgtwght  whbkqbpuljwui
Swnwquyplbp: Guthwugking Gpyph dptninpun, b thnjowqnlinyg dptninpunh dnjkynijukph
wwnndubph dhonijubph hbkw, wnwewgimd tu unp wnwppulwt dwuthlubkp, npnup
yngnd Kt Gpbpopnught whbqbpulmt Sunmguyplp: Unwgtughtt wnhbqbpuljut
Sunwquypttpp (hhdtwjwinud ypnunbukpp), sniubkt wnwpdw hug-np npnowlh, kqujh
Yhinughlt wnpmip: dpu wywugnygu wye k np Bpyhp dnpnpwh opwlwbt wnnynh
pupwgpnd ntwh Bphhp kynn npkqipuluwt dwpwquypttph (S&) mdqunipniup sh
thnfuynid: Unwgluyght whkghpuljul fwnwquypdwl £uonn dwup’ pupdp Bubpghugny
(S&) Bpyhp bu hwubmd Ubinwquiulnhlughg, b npubg susht dwub b juu]ws
Upkquljh whnhymprut htw:
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Unwslughti quiuiwhulul S& duiwlwlhh pipwgpnd  withnpnje &b, huy
nwpwsnipjul Uke hgnnpnyy [4]: Uyt hhdtwlwinid juquws E wpninnbkphg npnup
Juqunud L pninp wpwetwyhtt dwuthlfutph b dhonijukph 90%-p, « -dwubhlukpp
Juqunud ki 7%-p, hul] diugus 3%-p uqunud ki winndught thomlukp punhniy dhish
wdbtwswup dhomlubpp, hyywbu twlb juwb ny UbS pwhwlnipjut LEjunpnuubp,
wynqhwupnuubp b ubpnpnutkn [5]:

Shtqtpphg btynn wnwetuyhtt SX (ophtwul] wpnunt, jud o —dwuthl) niubtwng
hudbdwunwpwp ks quiqius b tukpghugh ks wwowp (10°Ed Jupgh), snyh
dwliptinyphg 15+204d pupdpnipiniuntd, onh Unjkinyutph wnndutph dhenijutph htw,
pufudwt wpyniipmd wpwowginmd £ UkS  pynd  dhgnmjuwlnhy dwuthlubp,
hhdiwwimd 7 -dkqnutbp  ppuiwh, puguuwlwui b skqnp (whnbibp): Ypufui b
puguuwljull thgpwljhp whnbubpp mukl 273 Hjnpnth quiqws, b dhgmywwljnhy
wnpnutbph judpnud wdktwhnpp ququény dwuthlukpt Lo [7]: Thgpwlhp whnutbpp
hpkug htppht pwjudbny dpunnpunp onh wwnndutph dhgnijutkph htnn wnwowgunud ki
tpypoppuyghtt whnuubp, upwip b wpwowgunud Eu Gppnpn ubpunh whnbubp b wybe
Uwluytt whntubpp (hubnd wiuynit b nituktwny jjutph upd mbngnipnit huljnyt
npnhynud kb Ophlwl] puguuwljwi whnp wpnhdnud £ ns dhombuulpnhy] dwulthh
puguuwlut 4 —dkgnuh (Unint, jud «swbp FEjnpnty) b tbpnphungh [6]: Fuguuwljub
1hgpny Ujnintip hp hwnlnipnitubpny Unwn b EEljunpnuht, nibbbiugng 207 EEljunpnth
quugws, b hwdbdwwnwpwp Juuph Epiup wnbnnnpnit, ny  dhgnijuwlnpy
Ulgukny dpunnpuiny, wyt hp tubipghwt swhuntd E dhwyt dpunnpunh onh wunndubtph b
Unikynyubph pntwgdwt Ypw, Ypmd E Eukpghuwyh hwdbdwwnwpwp phy Ynpniunubp no

Jupnnuinid £ hwutl) Epiph dwlbpbnype b puthwigl] funppblpp:
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Uu3NrUlY. SPEErUvUL KUNUSUSELESD NPT LNRESUL WUNNRUT

FEBYEMNUSPL ULU3NkhLLS

® N1 N2 Ns Na Ns Nupo.
00 87 91 72 81 85 83,2
150 79 68 67 103 79 79,2
300 54 79 65 76 71 69
450 34 44 43 39 44 40,8
600 17 25 21 22 30 23
750 10 13 9 15 14 12,2
900 10 7 14 4 14 9,8

Uohiwnwipnid, nwunidtwuppdlp £ SE Juinudp  juwyuwpnmd b Gplhwih
yuydwitbpnud  tpwig nidqunipjutt . juwjudwénipniup pbblnughtt | wilnihg
oguugnpstny OIIK-01 [2] unhtqtpujut hipunhwnwuyp:

SK suthnudubph ghundwt wilniup thnthnjul) £ 0-hg 90 wulnibubpnud 15-wljut
wunmhfwt puypny: Upynibpubpp pipdus B wypniuwlnud, hull dwuthlubtph dheht
wpdtiputpp N e phipdud ki wpniuwlh Jpohtn untiulynud:

Upnuwdh idyuipny Yunngiuws gpuphlp yunlbpdus b oy, 1-nu:

Uhtst wydd nwpwdjws L wyt Eupwugpnpniup, np S nidqunipnitp thojuynud
pltipwjhtt wiljut §nuhtintuh pwpwlniuntt ninhny hwdbdwnwlwi (5], [6]: Uujuyu dkp
tpugtphubinp wpymbpbpm] juemggws ly. 1-h gpudhlihg wwpq tpinud E np
wynuhuh thnthnpnipmniip upnn b ownbn quubl] pubnughtt wiljjut vwhdwbwthuy
wpdbputph 0-hg dpbish 30-wunh&wl whpnypmd dhuyh: bul 30 U 45-wunh&wibphg
Uhtsh 90-wunh&witt nhpnypnud wyt twqnud k Epuynukughw) opkuph wbupny:
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Ul 1: Uhwynp dwdwbwljnid thuthnil) b §npwnn nhkqbpuljui Smnwquyyptbkph
gnidwpujht N pPYh Juhijwénipniup phnught % wllniuhg:

Uunwgwsd wpmyniupp jupbnp b wthpwdbown E tpwtnyg, np wytt upnn £ Yhpundh
ghnujut wuppbpulwbubpnud, hisybu twb pnithwujuwt nuuwgppbpnid ninnnid dngyh,
pwth np dhly wydd Gupwnpynid E, np nidqunipjut thnthnjunipinitp pibnughtt wuljjut
ynuhtintuh pwpwlniuntt yepwptpnud £ 0-hg dhtish 90-wuwnhdwt mhpnypht [1], [6]:

Quuywsd upwl, np thuthniy b Ynon SK pyh Juwpuuénipiniup phbnwjhtt wljjniuhg
tpwig thnthnpjunipniup Gupwplynid £ wwppbp opkupubph (Ynuhtintuh punwlniuh b
Epuwnubughw)), hull Epuybphdbunnd ogquugnpsqus PIIK-01  whkqbpuljui
htnwnhwnwlp qpuignid £ vhwjt dwuthlubph qniquhtn hnupbpp b Yhpwnebih E Boiqgliph
opkupp ntunph dwuthlutph qniquhtn hnuph nidqunipjut thnthnpjunipjutt wymniuwlh
njjuubpp htwpwynpnipjnit Bt mwjhu npnoty tputg jjudwt gnpswijhgp Eppudkpd
Upluninpunuyhtt onnid

Utp Unnuhg hbwnwgnunyb] £ twb S thuwthni b §nonn pununphsutiph fubdwih
tpunypp Juwwph wwppip hwunnipjut gkpnbtpnid b npnoyl) L dwnwquypubph
thwthnily pununphsh frutdwt gnpdwlgh pywiht wpdtpp;
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Ul. 2 Shtqbpuljub Sunwuquyptbph jutdwbh jujunidp juwywuph

hwuwnnipjnihg

Luwp 2-md wunlbpjws £ S& thwthniyy b §nownn pununphsubph jubdwi tpbnypp
Yujujws fuwywph pkpinp hwunmpyniuhg: pudhhg kphinud E np thwhndyy punwunphyp
wuUpnnonipjudp Jutynmd E 8-hg 10 ud hwuwnmpjub Juwwwph sbpuninid, hull Ynown
pununphsp sh Juuynd wbqud 18 ud hwuunmput juwywpnid: dEpnhhoju) wju

Epybphdbunh wpnynitptubph hhdwt dpu wmhbqipujut  wpwquyptbph  thwthnily
pununphsh Jwudwt # gnpéwlgh pyuyhtt wpdtiph hwdwp wnwgh] tup 4 =10~ Ut
wnpdtipn:

SULRE AEYEBNUSHL ULUSNhLULE P SUY UL8UO ShEQEMUUUL
KUNUQUSELELD KULUNUCZLED BrUUrNRESNPULLEND ZUCH Uyl

Shtqtpphg tynny wnwetuyhtt S& ényh dwljtplunyphg 15+204d pupdpnipjniuntd, onnid
Uniknyubph  wwnndubph  Jdheoniljubiph  hbkwn mbbkgws pwjunidubph  wpnynibapnud
Alwynpynud Bu Epypnppughtt whkqbpuljut dwnwquyptbpp, b dnnwynpuybu énydh
dwljiplinyphg 15 §u hipwynpnipjut pupdpmipmniinid wjwpuynid Bu wyy Gplhinypukpp
b wnwowtmu ki npnpwlh mdqunipyut (I,~Ngl') dwuthubph hnup, nph |, wpdtpp

Junbh k pugniul) npytu hwunwnnit dkdnipinii:
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Shiqbpwwt @IIK-01 hknwnhwwlh hutwpwynpnipinitp, huswywbu uodby k pnyp L
nwhu oqnylp Pmqkph opkuphg N, = Noe_ﬂ"L" , U hwoltp thwihnll b Ynown
nhkqbpuljwt  dwuthYubph  pighwingp,  gnudwpught g, -Jyubdut  gnpsulhgp

Uptnnpunught ongnud’

(1)

Puswbu Gpnd b (1)-pwbwdlihg 4, -juuidwt  gnpswljhgh  npnodwl  hudwp

wihpwdon t puwiuy No, Nyt L, $hqhyulmt tkdnipjnitiutpp, npnip swihdwh
kipwlw Ukdnipmniuilp ki Quhdwb wpyniiplbpp wwppbp pibpwghtt @ -wilnibkph
hwdwp pipyws Eu wyniujulynid:

Unniuwymd Ng-h wpdbpt £ 83,3 47, huly N, -h wpdbpubkp phpjws i uwnnpl
jnpupwisinin @ -wiljui wpdlphtt hwlwyunuumb:

Lwuh np L, -h  wpdbputpp hwodbnt hwdwp htwpwynp sk Yhpwnl] nplb
dupbtdunhjujut pwbwdl niunh L, - wpdbpubph hwoquplubpp wwppkp G-

wulniutiph hwdwp phpdwé Gu ubppund, npntn wyp pyuyhtt wpdbputpp YEpgqus tu
tpyph onuwyhtt wmjuquih hwdwp jurnigyusd huwdwdwubtwluwt dngljh Jpu junwupdws

swthdwt wpnyniupubph nyjuitphg:
15-42_630_ o,

L2 L =
| 0=90° 4 4 Ls =157 yu
‘ L, =15...4
———L.25 L, _1525 315 g,
2 O =75° 4 4 L =94 yu
L, =15...4
b, 51820
0 =60° 4 4 L, =60 yu

> L, =15...4
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[T THN B !
, 0=45 4 4 L, =34
L, =15...4
LG5 1585 95
L, =15...4
s =2y
. 0 =15 4 4 L, =19 yu
L, =15...4
. 0 =0° L, =15 yu

ShEQEUUUL KUNUQUSE LGP ULULUUL ¢NoUYbSh ZUgd U ul

Ogquytny Ytpp juunupyuws hwpynidutph pyuyghtt wpdbpubkphg (1-7) b wnniuwlnid
pEipdwsd wnyjuitphg, hwpdkup thwthnil b §nonn mhkqhpuljut dwpwquypubph hnuph
Upunnpuuuyhtt onnmud Jjutdwt gnpdwligh wpdtpubpp vmwpptp pubnwghtt wulniuutph

hudwp hwdwduygt (1)-putwdlih:

inNo ,832
- N, 792 _InL12 _ 1,053 _2,62.10%
1. L-L, 19-15 4000 4-10
in No 83,2
N, Mo InL20 0187
) qu 1 _ 69 ) . :1’ 9910—5 J-1
- L L, 244-15 9400 9,410
nNo | 832
N, 40,8 In2,04 071
3 /J3 = = = 3 3 7 10 l[l
- L—L 34-15 19000 19-10
nNo 832
In 3,62 1,28
py=——t= 23 -=2,810" 1
4 “L, 60-15 45000 45-10
n & 83,2
o N 122 In3,62 1923 2 4.10% g1
5. L-L, 94-15 79000 79-10
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6.

In

N, 832
N, 98 Ing49 214
L,—L, 157-15 142000 142-10°

Ho = =1,50-10"°

Uunwgwsd wpyniupuiphg dpunnpuuuwghtt onmid thwthnil b Ynom S Jubdwb

qnpdwligh Uhohtt wpdtiph hudwp uwnwbnid kup hknbyuy wpdtpp

1=2,5-10"

Juudwb gnpduljgh unwugyusd wyju wpdtipp hiyytiu mbutunid kup tptp Jupgnyg wykh
thnpp £ Yuupuipmud thurthntly punuinppsh Ypuinfub gnpdulgh pyugh wipdtphg [8]:

Zudbdwnbny dpunnpunuyhtt ongnid S& thwthnil bt Ynon pununphsubph Jubdwh

kplinygpep uuupnid tpuig Ypubdwh htn, jupbih b wak)

1.

S thwthmy punquyphsp Gywnkph Jrubyond b U jugwpnd, U dpbnpnpowghb
onniu:

Bpt S& Yngun pununphsh fubdwt piinygpp juwwph 18 ud pkpunnid thuintph sk,
wyw tpw Yubdwh kpinypp @ =90° wipdtph nkwpnid Uplinjnpuiwht onh pljup
hwuwnnipjut skpnnud tjuwnbih E vwluyt bpw nidqumipiniup qpnjhg wwwppkp £
dund: Gplwt puwnuph énygh dwljtplnyphg 1000 U pwpdpnipjut ypu wynuhuh
onuyht pbpinh hwuwnnipniiup wybkh thopp k pwb ph éndh dwybplinypeh Jpu b wyu:
Zuwpwynp t sndh dwybplnyph pupdpnipniinud jupnn E nbknh niiktwg §non
pununphsh  wdpnngmpjudp  Ypubnwdp, npp jupnn £ hwunwadb] dhagb
Epuytiphukunh wpynitpubpny:
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PE3IOME

IIOTJIOIIEHVE KOCMHYECKHX JIV4ei B CBUHIIE I B ATMOC®EPE TOPOJIA
EPEBAH
TAPOSH A.C., KOKAHSH D.I1., TAPOSIH I0.A., MKUTAPSH H.H.

B cratpe wuccimenmyerca yriaoBoe paclpefieleHHMe HHTEHCHBHOCTHM KOCMHYECKHX Jydew,
OIIpeZieNIAIOTCA O0JACTH TIPUMEHeHMS JBYX Pa3sJIWdYHBIX OMIMPUYecKUX (opMynT mAnd
pacipeieleHUs WHTEHCUBHOCTH U HM3MepsAeTcsa oOmuil KoapHUIueHT MOTIoNe N MATKBIX U
TBeP/bIX KOMIIOHEHTOB.

Kirouessre cmoBa. Kocmuueckne myum, n3ydeHue paclpefieleHHS KOCMHYECKUX JIyded II0

IIOJIIPHOMY YTJIy U IOTJIallleHHe.

SUMMARY
ABSORPTION OF COSMIC RAYS IN THE LEAD AND THE ATMOSPHERE OF

YEREVAN
TAROYAN A.S., KOKANYAN E.P., TAROYAN YU.A., MKHITARYAN N.N.

Primary cosmic rays from space (such as a proton or an alpha particle), which have a
relatively large mass - a high energy reserve (on the order of 10 eV), at an altitude of 15-20 km
above sea level, collide with the nuclei of atoms of air molecules, causing a large number of
predominantly active particles - Mesons: positive, negative i neutral (pions).

In the work under the conditions of Yerevan, the dependence of the intensity of cosmic
rays on the polar angle was studied, for which the FPK-01 space telescope was used to register
the rays. The viewing angle during measurements was changed from 0 to 90 degrees with a step
of 15 degrees.

Until now, it was assumed that the intensity of cosmic rays changes in direct proportion to
the square of the cosine of the polar angle. However, according to the results obviously it can be
occur only in the range of polar angle values from 0 to 30 degrees, and in the range from 30 l 45
degrees to 90 degrees decreases exponentially.

Despite the dependence of the number of soft and hard cosmic rays on the polar angle, their
change obeys two different laws, and since the FPK-01 space telescope used in the experiment
registers only parallel particle fluxes, measured in the range from 0 to 90 degrees (TABLE), these

the data allow determining their absorption coefficient in the atmosphere. The soft component is
completely absorbed by the lead layer 8 to 10 cm thick, while the hard component is not absorbed
even by 18 cm of lead.
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Comparing the absorption of soft and hard components of cosmic rays in the lead and
atmospheric air with their absorption, we can say:

1. The soft component of cosmic rays is noticeably absorbed by lead and atmospheric air.

2. If the absorption of the solid component of cosmic rays is not noticeable in an 18 cm layer of

lead, then its absorption at a value 8 =90°, in a long thick layer of atmospheric air is noticeable and
its intensity remains nonzero. Under the conditions of Yerevan, at an altitude of 1000 m above sea

level, with a value 8 =90, the thickness of the atmospheric air is less than at sea level. It is possible
that the complete absorption of the solid component can possibly occur at sea level, which can only
be confirmed by the results of the experiment.

Keywords: Cosmic rays, the study of the distribution of cosmic rays in the polar angle
and absorption.
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