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In terms of understanding the mechanisms of interactions it is interesting to consider the rms
radii of the potentials in the framework of the double-folding model. The BDM3Y potentials for
®7Li + ®Si elastic scattering have the radii equal to 4.220 and 4.232 fm, respectively. The double-
folding M3Y potentials for elastic scattering ®’Li + 2®Si have the radii 4.492 and 4.454 fm,
respectively.

4. Conclusion

The experimental data on elastic scattering of ®’Li ions on ?®Si nucleus in the energy range
from 7.5 to 36 MeV were analyzed in the framework of the optical model using various forms of
potentials. All the approaches used in the work enabled us to obtain a good description of the
experimental data on the differential and total reaction cross sections for the ®’Li + %Si interaction.
The paper analyzes the dependence of the volume integrals on the energy of the incident particle.
The parameters of the potential and the energy dependencies obtained in this work enable us to
make a conclusion about realisticity of our potential parameters and mean square radii.
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THE COSMIC RAY DETECTOR CARPET/ASTANA

Sakhabayeva Saira
m.sairal405@gmail.com
Master of Nuclear Physics 2" year Physico-Technical Faculty L.N.Gumilyov ENU, Astana
Scientific supervisor — Sh.Giniyatova

In 2016 at physico-technical faculty of the L.N. Gumilev Eurasian national University
(Astana, Kazakhstan 51°10'48" n, 71°26'45" e, altitude 358w, the rigidity of the geomagnetic
circumcision Rc~2.5 GeV), the cosmic ray detector CARPET was commissioned. The detector is
designed and created in the Physical Institute of the P. N. Lebedev Academy of Sciences in the
framework of the agreement on international cooperation between the Lebedev physical Institute
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(Russia) and Eurasian national University (Kazakhstan)[1].

The cosmic ray detector CARPET, designed for registration of cosmic rays, consists of 120
gas-discharge counters STS-6, on a metal platform with the size of ~1.5 m. Each block consists of
two horizontal layers of counters, separated by a 7 mm layer of aluminum. There are 5 CTC-6
counters in each horizontal layer of the block. The detector provides continuous registration of
charged particles. The CARPET detector is the integral register-summator of charged particles' flux:
it counts and accumulates impulses from the flux of flying charged particles in the entire area of the
device. The detector consists of 2 detecting vertical modules united with registering and
summarizing electronics across the whole device. The two-detector module — «telescope» -
possesses upper and lower gas-discharged counters. The general view of the installation is shown in
Figure 1. The first block of the CARPET detector is installed at the Faculty of Physics and
Technology, and the second block is outside the building. The distinction from the first block, it
additionally provides for temperature stabilization [2].

y

Figure 1. The cosmic ray detector CARPET / ASTANA

The CARPET detector consists of its own detector module, described above, the counting and
interface electronics module and the computer. Figure 2 shows the appearance of the graphical
window of the CARPET detector program, which is in the operating mode.

Three curves reflect the current (on-line) time variation of counting intensity of charged
particles: 1. upper curve (CH1 or Upper channel) - the total count of the entire upper counter layer,
the average curve (channel CH2 or Bottom channel) - the total count of the entire layer of the lower
counters, the lower curve (TEL channel or Telescope channel) - the total score of all coincidents
from Layers of upper and lower counters.

Figure 2. W rklngPC window during operation of the cosmic ray detector CARPET
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The CARPET cosmic ray detector is designed for continuous monitoring of general ionizing
component of secondary cosmic rays flux at the level of the Earth. Experimental data allow
conducting analysis of secondary cosmic rays fluxes' variations, analyzing influence of
geomagnetic and solar activity on the processes defining behaviour of cosmic rays in near-Earth
space and Earth's atmosphere, carrying-out monitoring of its radiation situation [3].

In order to process experimental CARPET / ASTANA data, we use packages of application
programs, implemented in R and IDL [4].

The study and investigation of variations of secondary cosmic ray fluxes caused by
atmospheric processes is one of the topical problems of cosmophysics.

Figure 3 shows the temporal variation of the total ionization component flux in the three
channels of the CARPET / ASTANA detector in February 2017. The time of the integrator
(accumulation) of data is 1 min. From top to bottom: channels UP, LOW and TEL; 1 minute count
rates of particles CN1, CN2 and CN12 (black) are presented and averaged for every 1 hour (red,
green).
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Figure 3.Temporal variation of the total ionization component of flux in the three channels of
the CARPET / ASTANA detector in February 2017.

The obtained experimental data of the CARPET detector allows for on-line monitoring of the
radiation situation (background characteristics of the radiation field on the surface, detection of
radioactive emissions in the surface atmosphere, precipitation) and on-line monitoring of the
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electromagnetic environment in the region of Astana [5].
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HOJMIUKIIABIAPOMATTBI KOMIPCYTEKTEPIIH AJIFAIIKBI KAFUJIAJIAP
OICI APKbLJIbI KACUETTEPIHIH KIKTEJYIH 3EPTTEY

AOyoBa ®atuma YceHOBHA
fatika_82@mail.ru
JLH.I'ymunes atbinnarsl EYY ®usnka-rexHukansik (axyiabreTinid PhD mokTopsl, momeHT

Byt )kyMmbIcTa ajiFall peT MOJIeKyIalblK KoHe KPUCTAIABIK KYPhIIIMAAPbIHA, COHBIMEH KaTap
JJeMEHTap YAIIBIKTAaFbl aTOMJAp CaHbl MEH MoJieKyna efmemine Oaimanbictel  [TAK
CBHIFBUIFBIIITHIK TMapaMeTpiiepiH JKyileney opekeTi jxacanabl. byn onapiasl KeliHri — sKOFapbl
TeMIIepaTypa MEH KbICBIM KE3IHIETl SKCIEPUMEHTAAbl >KOHE TEOpHUSIIBIK 3epTTeyJep YIIiH
KPUTHUKANBIK MoHre ue. JKorapbl KbIChIMJIAa KOMIPCYTEKTI KOCBUIBICTAp/bl 3€pTTey, OJap/bl
OpPraHMKAJIBIK KapThUIAHOTKI3IIII HEri3iHAe KOMIPTEKTI HAHOTEXHOJOTHs, (POTOHMKA IKOHE
MHUKPOAJIEKTPOHUKAa OeNICeH Il KOJIJaHbUIAThIHABIFbIHA OailIaHBICTBI, KATThI JI€HE XUMHSCBIHBIH
Heri3ri Migaeti Oonbin Tadbuansl [1]. TIAK Giperell onTHUKaNBIK >KOHE SJEKTPOHJBIK KACHETTED
KarapbiHa ue. KeOiHece, XKorapbplOapibIK TYpJACHIAIPY/AE ACKBIHOTKI3TIIITIK TeMIepaTypachl
YKOFapbUIaliIbl, MbICaJIbl, (PEHAHTPEH KOHE MUIIEH HET131H 1€ )KacalFaH acKbIHeTKI3rimrepae [2].

Kpucranneik KypbuisiMaapasl ecentey VASP [33, 34] nporpammansik naketinae opt PBE-
vdW [3] dbopmaceiaa aifpipdac — KOPPEIAIHUSIBIK TPATUCHTTIK allMIPOKCUMAIMSICBIMEH THIFBI3BIIK
(byHKIMOHABI TEOPHUSCH TOHIpEeriHae Kypriziuai. Ecenreynep >kyMbIChIHIA KOJNJAHBUIFAH CXeMa
ooiipiama VASP enmipren vdW-DF omici kemeriMeH sky3ere achIpbuiibl. JKa3blK TOIKBIHAAPIBI
kecy sHepruscel 6003B TeH Oonabl. DIEKTPOHIBIK KYPBUIBIM/IBI ecentey yiuiH Moukxoper — [lak
cxemacsl OoitbiHIa bputtosn 3oHackiHa, mramamed 2000/N TeH, KaxeTTi (3aTKa OaitaHbIcThl) K-
HYKTEJIep caHbl KOJAaHbULAbl. MyHaarel N— 37eMeHTap ysIIbIKTaFbl aToMzaap canbl. Ecenrteynep
KYpbUIbIMbIHA OalIaHBICTBI YAIMIbIKTa 2 Hemece 4 Mosekyna Oap Oip 3yieMeHTap YSAUIBIK YIIH
KYPrizimi.

ATFammKel KaFugaibl €CemnTeyiep HOTHXKeNepl 1-kecTene KepceTulreH. 1 KecTeae HOMMIK
KBICHIM KE€31HJIET1 3JIeMEHTap YAIIBIK MapaMeTpiiepiH alIbIHFbl HKCIEPUMEHTTIK JKOHE TEOPHSUIBIK
JEPEKTEPMEH CAIIBICTBIPY JKYpriziaeai. MoneKymanblK KOCBUIBICTAPABIH JKBITYJBIK KEHEIOIHIH
[IaMaMEeH aJIbIHFaH MOHIH €CKepe OTBIPBIN, JKYPIi3UINeH ecenTeyleplaiH CeHIMAlI EKEeHIITiH
pacTaiThIH, €CENTENreH KOHE OJIILIEHTeH MapaMeTpiiep apachlHAarbl e3remerik 3%-1abl Kypaiasl. 1,
2 cyperTe SKCIEePUMEHTTIK >KOHE alZIBIHFbI TEOPHUSUIBIK €CENTENTeH ChIFBUIFBIIITHIKTBI CaTIBICTBIPY
kepceTuireH. OJ COHBIMEH KOCa €CENTey MEH SKCIEPUMEHT apachlHAAFbl JKaKblH COMKECTIKTI
KepceTei.
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