MarHUTHBIM TOPSJKOM, a CIIHMHBI Y aTOMOB M€Y B Mpejenax EeNOoYKHd HarpaBiIeHbI
no ocu z (Puc.1, cieBa). OTu naHHBIC MOATBEPKIAIOTCS KAPTUHAMH HaMarHU4YEeHHO-
CTH W CIIEKTpaMH HeHTpoHHOTO paccesHus (Puc.1, cipasa).
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Puc.1 CneBa - crieKTpbl HEUTPOHHOT'O PacCestHUsl, MATHUTHOM BOCIIPUUMYHBOCTH U KapTH-
Hbl HAMarHUYEHHOCTH B CPaBHEHHH ¢ dKcriepuMeHTamMu. Crpasa - BUJI OCHOBHOT'O COCTOS-

HHA KBAaSHOJHOMCPHBIX CUCTCM.

Paboma evinonnena npu noooepoicke epanma PH®.: Nel4-12-00306

1. B. Koteswararao et al., J.Phys.:Condens.Matter 24, 236001(2012).
2. 0.S.\Volkova et al., Phys. Rev. B 85, 104420 (2012).

BHYTPEHHUE IOTEPU SHEPI' MU BLICTPLIX JIET'KUX HUOHOB ITIPH
HNPOXOKJIEHNHN YEPE3 BEIIECTBO
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Cesepublii (ApkTHueckuii) ¢peaepanbHblii yausepcuteT umenn M.B. JlomoHocoBa,
. ApxaHnrensck, Poccus
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INTERNAL ENERGY LOSSES OF FAST LIGHT IONS WHEN PASSING
THROUGH THE MATTER

Gusarevich E.S.”
Northern (Arctic) Federal University named after M.V. Lomonosov, Arkhangelsk, Russia

On the basis of the eikonal approximation the energy losses of fast light ions at colli-
sions with atoms are considered. It is shown that the charge of the ion's nucleus has a no-
ticeable effect on the value of internal stopping power due to the excitation of the electron
shells of the ion at low impact velocity.
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N3BecTHO, YTO MpU MPOXOKICHUU Yepe3 BEIIECTBO UOHOB, MOCIEIHUE MOTYT Te-
PATH CBOIO SHEPIHI0. JTU MOTEPU MOKHO OXapaKTEpPHU30BaTh BEIMUYMHON 3P DEeKTUB-
HOT'O TOPMOXKEHHS, COCTOSIIIETO U3 IBYX ciaraeMbix [1-3]:

K=k +xP, (1)

) — 5 deKTHBHOE TOPMOKEHIE HOHA 3a CUET BO3OYIICHHS YACTHIL CPEIBI IIPH
(p

e k"

CTONKHOBEHMSIX ¢ HuMH, a K'P — s(eKTHBHOE TOPMOKEHIE HOHA 33 CYET BO3OYXK-

JACHUA CBOHX COOCTBEHHBIX QJICKTPOHHBIX 000JI0YEK. ﬂaHHaﬂ pa60Ta IIOCBAIICHA UC-

clenoBanmio ciaraemoro kP kotopoe GymeM Ha3bIBATH BHYTPEHHHM () ()EKTUBHBIM

TOpMOXKeHHEM. Besze nasee nucnomnb3yercs aToOMHasi CHCTEMA €IMHULL.
BuyTpennee 3¢ pexkTuBHOE TOPMOXKEHHE OBICTPOTO MOHA NPHU CTOJIKHOBEHUU C
aTOMOM MO)KHO PaccuMTaTh B paMKax NpUOIMKEHUS SUKOHANA:

1 Omex2m
KD =X (e, —eo)o,, o, =15 | [[n|f|o) d’a, 2

Umin O

f= %Iexp(—i gb)[L—exp{ix(b,s)}1d"b. (3)

3IIGCI> €y U €, — DHCPIUU HAYAJIBHOI'O M KOHCYHOI'O COCTOSIHUH HOHA, 6, — CCUCHUC

n

nepexona 0 — N, K — HavaabHBIM UMIYJIbC HOHA, Oy, = (€, —€¢)/V, U =2V, V —

CKOPOCTh MOHa, ¥ — dHKOHaJbHas ¢a3a, Berancisiemas B mogean DHFS [4].

Ha puc. 1 npencrasiens! pe3ynbTaThl pacy€ToB 3 (HEKTUBHOTO TOPMOXKEHHUS kP

4 A7 9
nonos B*", O™ u Ne”™ npu cronknosenusx ¢ aromamu Ar. W3 puc. 1 BugHO, 4TO

IpH MasbiX cKOpocTsix sddexruBHOe TopMokenue noHos B, O u Ne* pazmuu-
HO, T.€. 3aBHCHT OT 3apsja siapa uoHa. [Ipu pocte cKOpoCTH pa3nudue Mexay HUMH
YMEHBIIIAETCS, ¥ BCE PACUETHBIE KPUBBIE CTPEMATCS K AHAIUTUYECKOMY DEIICHHUIO,
noyueHHOMY B paborte [1], koTopoe He 3aBUCHT OT 3apsizia sapa HoHa.

[IpencraBnennbie B paboTe pacuéThl MPOBOAMINCH C UCIIOJIb30BAaHUEM OMOINOTE-
ku GSL Ha BeraucnutenbHoM kiactepe CADY. Pabora BeimonHena B pamkax KI'3
MununcrepcTBa o0pazoBanus U Hayku PO (Ne 3.1726.2014/K).

P au.

10 20 30 40 50 60 V> AU

7 9
Puc. 1. 3aBucuMOCTS BHyTpeHHETO 3 ()eKTHBHOTO TopMokeHns nonos B4, O™ u Ne™"
7 9
Ha aToMe Ar oT ckopocTH cTonkHoBenus. Kpusas 1 — B*, 2 - 0™, 3~ Ne”" . Ilynxtup —
pacuét no aHaauTuueckoit popmysne (20) us [1].
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RESEARCH OF SOLAR PANELS USING TO SUPPLY
TELECOMMUNICATIONS EQUIPMENT IN THE ARCTIC

Terekhin V.D.", Lagunov A.J.

Northern (Arctic) Federal University named after M.V. Lomonosov,
Arkhangelsk, Russia

*E-mail: v.terehin@narfu.ru

Currently, Russian Federation's priorities are energy consumption and energy sav-
ing. The Arctic is of fundamental military-strategic importance for Russia. The de-
velopment of the Arctic without an advanced telecommunication infrastructure is
very difficult. An equipment supply needs energy sources. For a long time, gasoline
and diesel generators were traditional energy sources of the Arctic zone. Their work
requires regular delivery of fuel and maintenance. In addition, as a result of this activ-
ity there is a significant negative influence on the ecology of islands in the Arctic
Ocean, such as pollution by exhausts, fuel spill on the soil surface during fuel trans-
portation leading to vegetation removal, amassing of excessive containers. One of the
possible solutions of this situation is alternative energy sources, solar panels in par-
ticular.

N(A)RFU conducted a research of the possibility of using solar panels on the
Cape Desire of Novaya Zemlya island (Latitude: 76 ° 55,54' Longitude: 68 ° 29,22"
in collaboration with FGBU "Russian Arctic National Park.” We chose solar panels
FSM-300 produced domestically. These solar panels are made of monocrystalline so-
lar cells [1], protected with durable glass. Each of these cells produces voltage up to
36.7V, power up to 300W, the total power of the four batteries in set is up to 1200W.
Controller Morningstar TS-MPPT-60 with digital display Morningstar TS-M-2, en-
during charge current up to 60A, is used for converting the output voltage of solar
panels into 24V and battery charging. In case if this system is not able to supply the
consumer with needed power in the absence of the sun, the system is powered by four
sealed maintenance-free batteries: GEL CHALLENGER G 12-200H 12V, 200Ah.
Subsequent conversion from 24V DC to 220V AC for power supply of external cir-
cuits is made by the inverter MUST EP 2024 able to hold loads up to 2000W.

In test mode a 100 ohms wire-wound resistor was used as a load resistor, power
dissipation is 200 W. The maximum value of power generation that is 638 W (Figure
1) was pointed at 15:00 in the afternoon. Minimum value 46W was observed at 4:00
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