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NKOUA n NDA ob6beamHana obuana Hay4yHaa nporpamma nNo M3y4yeHuto BepxHer atmocdepbl, 0CO6EHHO B
nepunoabl MexxayHapoaHoro reopusndeckoro roga (MIT). Toraa 8 UKOUA (TabopaTtopum pusmyeckunx
npobnem Arytckoro dunmnana CO AH CCCP) 6bian HavaTbl UccaeaoBaHUA NOAAPHbBIX CUAHWUN.

e OCHOBHbIMW MHCTPYMEHTaMM, KOTOPbIE UCMO/Ib30BaIN AKYTCKME reoPpusnku (rpynna ApuHa, MrHatbesa),
6b11n cBETOCUbHbIE AUPpPaKLNOHHbIE cnekTporpadbl cepmn CI (CnekTporpad MonapHbIX CUAHUI)
cneumanbHo pa3paboTtaHHblie B UPA AH CCCP no pykosoactsom Kpacosckoro. (ClM-48, CM-50) u BHeapeHb!
Ha CETM CTaHUMIN, BKAOYAA AKYTCK U TUKCK.

e Pe3ynbratom paboTbl 66110 co3aaHme B 1962 r. AThaca CNeKTPOB CBEYEHMUA HOYHOIO Heba.

ATAAC

CIIEKTPA M3AVYEHMS HOMHOI'O HEEA CbemKu CNeKTpa cBe4eHnA HOYHOro
AN 3000 — 12400

Heba, NnpoBeAeHHble B AAKYTCKe nog,
pykosogctsom B.U. ApuHa, nernn B
OCHOBY «ATnaca cnekTpa nsaydyeHua
Ho4YyHoro Heba 3000-12400 A» (M., U3aA.
NDA, 1962, -31 C.).

Mo3ke 6narogapa oTKpbITMAM coTpyaHmnKkos MPA AH CCCP (Kpacosckui, Llepos, CemeHoB) Bblan HayaTbl
nccneaoBaHMA BONHOBLIX NPOLLECCOB me3ochepbl M HUXKHEN TepMmocPepbl ONTUHECKMMU METOAaMMN,
KOTOpble yCneLwHO NPpoAoNXKaTCA A0 CerogHALLIHEro gHA.



Infrared digital spectrograph the Shamrock 303i

Specifications Summary
Active pixels 512

Pixel size (W x H) 25 x 500 pym

Pixel well depth (typical)

High Dynamic Range mode 170 Me-

High Sensitivity mode 5 Me-

Maximum cooling ' -90°C

Maximum spectra per sec 193

Read noise (typicali 580 e-

Dark current (typical) 11.7 ke /pixel/sec

Minimum exposure time 1.4 us

During routine operation one spectrum is _—

obtained every 1 min. Field of view is =5 N B S | e

approximately 3°x3° corresponding to 6x6 % 80 ,/‘ﬂ“‘*”"i—“‘\ w0

km? in 87km height. The entrance slit width S f - .l € w

is set to 200 um, yielding are solving power £ 60 Ir \ g

of NAA=1938 corre- sponding to a spectral g 1 i i ] .

resolution of 0.8 nm at a wavelength of g 40 | /f’ — T T 11 :

A=1550 nm. Cooling temperature of the 3 ' ' ' ' ' TH |

detector was - 50C. 3§~ / | . | s .
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Shamrock SR 303i is equipped with a thermoelectrically cooled 512 pixel InGaAs-photodiode array and
monochromator with 303 mm focal length both manufactured by ANDOR Technology. Shamrock SR 303i built
on the principle of Czerny-Turner. 4
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cuntbiBaHma 580e—1. YpoBeHb TemHoBoro wyma 10,1 Ke—1-c—
1-nukcenb—1. HysctButenoHocTb ~ 90 e—1/count.

* In order to study variations the temperature of the mesopause and wave processes with the latitude, it was decided
to create a meridional network consisting of infrared spectrographs.



PacnonoxeHne cTaHUWiA
Maiimara (63.04° N, 129.51° E) u Tukeun (71.58° N, 128.77° E)
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Tukcn. C 205 r.

Lenn n 3apauun:

* OAHOBPEMEHHbIE U3MEPEHUA TEPMUYECKOTO U
AMNHAMUYECKOro pexknma me3onaysbl, KoTopas
OXBaTbIBaeT 061acTb OT CpeAHUX A0 NONAPHbLIX WNPOT.

* [ony4ynTb BpemMeHHble psaabl, YTOObI
NOEHTUGULNPOBATL U ONPEAENUTb BEIUMUNHY
bAYKTYauMnM KaKk naaHeTapHbIX BOJIH MO TemnepaType
Me30May3bl, UICNOb3yA NPOCTPAHCTBEHHYIO
Pa3HEeCEeHHOCTb CTaHUUI, TaK U NPUNUBHbIX U
BHYTPEHHMX rPaBUTALMOHHbIX BO/IH Ha KaXKA0M U3

, - CTaHUUA.

. MpocneauTb CE30HHYIO U MEXKroA0BY0 N3MEHUYMBOCTb

X aMNINTYA U Nepuoaos.

Mawnmara. C 2013 r.



OnpepneneHue BpalllaTeNbHOM TeMnepaTypbl:

OH(3-1) P-branch
P1(2)

P1(3)

1530
Pernctpauna nonockl rugpokcuna OH(3,1)

1520 1540

CrniyyanHble owmnbKM n3mepeHnd
Temnepatypbl fiexar B npegenax

F(J'))-h-c
SA,T) =const - A17%-i(J") - exp| — Uk)-T ,

rae i(J') — aAKTop MHTEHCUBHOCTH, F(J') — aHEprng BO3OYXAEHMS, J' —
BPALLLATEABHOE KBOHTOBOE YMCAO BEPXHETO MCXOAHOTO YPOBHS, T —
BPALLLATEABHAS TEMMNEPATYPA, A — AAMHQO BOAHbI, K — MOCTOAHHAS
BOAbLLMAHQ, h — MOCTOAHHAA [TAQHKQ.

n rae  z{i) - nepeAqatoyHas  dPyHKUME
S'() = ) ST 2~ ))
j=1

cnekTporpadda, i — HOMEP MUKCEAS, M —
LLIMPUHA NEPEAATOYHOM OYHKLLMN,

rae A+Bii — HEeMNpPepPbIBHAS
COCTABAJIOLLLAY  cnekTpa, C -

" = v i - S'(i
§"()=A+B-i+C-5'() KOO MULNEHT MOATOHKM.

k2

minF (T) = Z [(EG) - 5", T))]z

i=k1

2—4 K B 3aBVCVMOCTY OT YPOBHS OTHOLLEHUs TA€ F(T) — OTKAOHEHME CUHTETUHECKOTO KOHTYPA OT PEAAbHbIX 3HOYEHUM, Efi)

cUrHan/wym.

— PEAAbHbIV CMEKTP, k1, k2 — OBAACTb MOATOHKM

MeToa OLEHKN MOMEKYNSIPHbIX 3MUCCUIA OCHOBAH Ha NOArOHKE MOAENbHbIX CMEKTPOB, MOCTPOEHHbIX C YY4ETOM
annapaTtHon dyHKUMN Npubopa Ans pasnuyHblX, 3apaHee 3aJaHHbIX TeMNepaTyp, K peanbHO N3MEPEHHOMY

CNeKTpy



Cross-calibration of spectrographs installed in
Maimaga (63 ° N, 129.5 ° E), Tiksi (71.5 ° N, 129 ° E)
and Neryungri (66.39° N, 124.43° E)

Left panel -An example of comparing the rotational temperatures OH (3-1) obtained by two independent
spectrographs at the Maimaga station.

Right panel — an example of comparing the rotational temperatures OH (3-1) obtained by two independent
spectrographs at the Neryungri station.
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Cross-calibration was carried out in the Maimaga from August, 5 to August, 15, 2015. Both instruments were directed

approximately to the same part of the sky and recorded OH (3-1) radiation simultaneously. The spectrograph Shamrock, who

worked in Maimaga, was moved to Neryungri to calibrate the MDR-12 spectrograph. Cross-calibration was carried out in the

Neryungri from March, 29 to April, 3, 2019. Both instruments were directed approximately to the same part of the sky and

recorded OH (3-1) radiation simultaneously.



TOH(3-1), K

Comparison of nighty averaged TOH(3-1) obtained at the stations Tiksi and Maimaga
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CpaBHeHMe BpaLaTenbHbIX TemnepaTyp noaoc rugpokcuna OH(3,1) nonyyeHHbIX U3 ABYX
Pa3HbIX ONTUYECKMX CTaHLMI (HOUHOM XoA)
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IGlaph Data | | CkauaTs AaHHble

dt toh
2022-01-24 21:01:00+00 212.00
2022-01-24 21:02:00+00 208.00
2022-01-24 21:03:00+00 211.00
2022-01-24 21:04:00+00 212.00
2022-01-24 21:05:00+00 209.00
2022-01-24 21:06:00+00 212.00
2022-01-24 21:07:00+00 215.00
2022-01-24 21:08:00+00 213.00

2022-01-24 21:09:00+00 212.00

bas3a gaHHbIx https://ikfia.ysn.ru/data/loa/temperature/
COAEPKUT HA3BaHME CTaHUMK; AaTa-BpeMs; BpallaTeibHanA
Temnepatypa OH(3-1), oTHocuTenbHas MHTeHcmBHOCTb OH(3-
1); . Pa3peweHnel muHyTa.

basa cogepXuT gaHHble, nosnyyvyeHHble ¢ 17 anBapAa 2013 roga
NO HacToALLee BpeMA.

ba3a AaHHbIX:

M.M. Ammocos, I A. laspunbesa, N.U. KontoBckown
«MepuamoHanbHas onTuyeckana cetb B AKyTum» (“Meridional
optic network in Yakutia (MONY)”).


https://ikfia.ysn.ru/data/loa/temperature/

WUccnepoBaHue TemnepaTypHOro, AMHAMMYECKOro peXxMma M CoCTaBa CpeaHen 1 BepxHewn
aTmocoepbl BocTouHoi Cnbupm.

PacnonoskeHume craHumm
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cT. Maiimara

e [laHHble CHATbIE 32 HOYb KaxKao0e yTpo
aBTOMaTMYECKMN NepeaaloTca Ha cepeep
NHCTUTYTA.

. Co3paHa eauHan 6a3a gaHHbIX.
. Pa3paboTaHbl nakeTbl Nporpamm gas

ynpasneHus, o6paboTKn 1 aHaNM3a JaHHbIX.

TOH(3-1),K

Cunekrporpad unppaxpacubiii Shamrock-Andor ucnons3yeTcs s
pErHCTpaIMy BOJTHOBBIX IPOIIECCOB B 001aCTH Me30may3sl (Ha BeIicoTe ~87
KM) TI0 BpalaTeJIbHOM TeMrepaType N3IydeHHs THIPOKCHUIIA B CBEUEHUU
HouHOTO Heba. [Ipubop cocTont 3 MmoHoxpomaTtopa Shamrock SR303i u
peructparopa Ha 6a3ze [13C nuneiiku Andor InGaAs DU490A.

W3 "eTpipex aHAIOTHYHBIX CIIEKTPOrpad)oB CO3jaHa MEPUANOHAIBLHAS CeTh
(MONY - Mesopause Observation Network in Yakutia) ms
WCCIIEIOBaHUS ITUPOTHBIX 0COOEHHOCTEW BOJHOBBIX MPOIIECCOB.
ABTOMaTH3MpPOBaHHBIE PHUOOPHI pazMelieHsl B Oyxte Tukcwn, JKuraHcke,
Maiimare u Hepronrpu.

C 2013 r BegeTcsa HENMPEpHIBHOE CE30HHOE HAOMIOAEHNE Ha CT. Maiimara

C 2015 r —cr. Tukcu

C 2018 r — cr. Heprourpu

C 2022 r — cr. Kuranck
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Some results



CpaBHEHME CO CMYTHUKOBbLIM AaHHbIM

——OH (3-1)
Aura (0,002 rla)

¥ ?'.'--?.;':; i ’ f b* Ik A comparative analysis of the
j % 1 | average rotational temperatures of
’ hydroxyl radiation in the mesopause
- . . . region in the glow of the night sky
Sitespaii s i) (TOH (3-1)) measured at the
D707 Aura (0,002 ifla) Maymaga station with temperatures
obtained from the Aura (MLS)
(TAura) satellite and selected
background temperatures (Tbg) was
carried out.

a) Average rotational temperatures OH (3-1) (black dots) and temperatures (gray dots) isolated from Aura
(MLS) temperature measurements at 0.002 gPa above the Maymaga station, b) smoothed temperature
values for 2013-2018.

Sivtseva V.I, Ammosov P.P, Gavrilyeva G.A., Koltovskoi I.I. Atmospheric Temperature from the Aura (MLS)
Satellite and OH (3-1) Measurements in Maimaga // Atmospheric and Oceanic Optics, Pleiades Publishing, Ltd.,
2021, Vol. 34, Ne. 5, pp. 417—-421. ISSN 1024-8560 DOI: 10.1134/51024856021050213.



Annual activity of planetary waves 6, ., for st. Maimaga and Tiksi (2013-2020)

11 4

| — ™ O, o (Maimara)

10 - ® Oy year (TVIKCK)

The behavior of the parameter 6,,,,, reflecting
the activity of planetary waves in winter, from
2015 to 2020 at the stations of Maimaga and
Tiksi showed that the fluctuations of o, at
both stations occur almost synchronously, and
its value at st. Tiksi exceeds the value on the
Maymaga station by an average of 1-2 K.
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Ce30H
Sivtseva V.I., Ammosov P.P, Gavrilieva G.A., Ammosova A.M., Koltovskoi I.I. Wave activity of the mesosphere in

the planetary wave range according to OH (3-1) emission observations at Maimaga and Tiksi stations for 2015—-
2020. Solar-Terrestrial Physics. 2022. Vol. 8. Iss. 4. P. 89-94. DOI: 10.12737/stp-84202209



Measurement data on the meridional network of stations in the season 2018-2019.

2018-2019
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Oval marked days when the temperature at the height of the hydroxyl emission above the Arctic station
of Tiksi is higher than the temperature at the Maimaga subarctic station and the mid-latitude station
Neryungri. The temperature measured in Tiksi is up to 250 K



N3mepeHne TemnepaTypbl atmochepbl Ha BbicoTe n3nydeHma OH npwm BCTT

* [lpeacTtaBneH OTKAUK TeMMNepaTypbl Ha BbicoTe U3nyyaruwero cnos OH(3-1) OH(3-1) rotational temperature
ANA ABYX Pa3HbIX C/y4aeB cTpaTochepHOro NoTensieHms. 260
250 fof
* WN3mepeHuns senmcb Ha CeBepo-BOCTOYHON MEPUANOHANIBHOWN CETU 240 V\

ONTUYECKMX CTaHLUMI, KOTopada BKAOYaeT nonaapHyto (Tuken 71.5°N, 129°E),
cybnonapryto (Mamara 63°N, 129.5°E) n cpegHewmnpoTHyto (HeproHrpu
56.39°N, 124.43°E) ctaHuun. TemnepaTypa, U3MepeHHaa Ha3eMHbIM ~ N2 ﬂ . ‘ﬁ\
npnbopom, conocTaBnma € TemnepaTypon HEMTPabHON aTMOCPeEpbI, Mﬁr’* MW,J M, N\Aw ‘\\
nosny4yeHHol pagmometpamm MLS/Aura n SABER/TIMED. 190 PRl

150 11

* 1. Heobbl4HO KpynHoe cobbiTe BHE3ANHOTO CTPATOCHEPHOro NOTENNEHUS 27.1018 16.11.18 06.12.18 26.12.18 150119 04.02.19 24.02.19
(BCM) (nekabpb 2018 - peBpanb 2019). C Hayanom BCI1 pocT Temnepatypbl ket e Nerunge
CTpaTonay3bl, CHUXKEHME ee BbICOTbl MPOMCXOANT HA TPEX CTAHLMAX
O4HOBPEMEHHO BCNEACTBME CMELLEHMA NONAPHOTo BMxpAa K Cnbupn. Cetb
HaAXoAMTCA BHYTPU NONIAPHOro BUXpSA. B Hauane AHBapsa nponcxoamT
paclenneHne NoAAPHOro BUXpA 1 oxnaxgeHune ctpatocodepsol. K 10 AHBapA
atmocdepa ¢ 20 4o 90 KM CTAaHOBUTCA NOYTM U30TEPMUYECKON. HaunHana ¢
aToro AHa Hag Tuken n Manmaroit dopmmpyetca odeHb Bbicokas (80 - 70 Km)
cTpaTonay3a, KoTopasa 40 KoHua ¢peBpana CnyckaeTca A0 3HaYeHUM Havana
HoAbpAa 2018 r. C popmunpoBaHmnem nogHAToM Ao 80 KM cTpaTonay3bl HaA
TUKcK, HaYMHaETCA pe3Koe CHUXKEHUE BbICOTbl U3ydyeHna OH un poct
TemnepaTtypbl BHYTpU cnosi. MuHUmMym BbicoTbl (78 KM) n makcumym TOH go
250 K peructpupyetca 18 ansapa 2019 r. 190

N N N

N w

o o
—~ ==
e
-
———
\0-—>.
g
-

Temperature, K

[y
o

N
[=]
o

OH(3-1) rotational temperature

[ AT
fﬂ#

W ;“Wm \’Vf\/\;y \\j v

iV
o
30.10.23 14.11.23 29.11.23 14.12.23 29.12.23 13.01.24 28.01.24

Temperature, K
N N
= N
o o
>
S

N
o
o

* 2.MoTtenneHune B AHBape 2024 roaa He 0OHapPYXMBAET CTO/Ib KAapAMHAIbHbIX
nameHeHun B mesocdepe. Ha Bcex Tpex ctaHumax passutune BCI npoxogut
NPUMEPHO OANHAKOBO. [ToAHATOM cTpaTonay3bl He HabatogaeTcA. ~-Maimaga --Tiksi -+Nerungri
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Ha ocHoOBe JJaHHBIX MOJHOTO JIEKTPOHHOTO
conepxkanus nonocdepst (TEC) no
n3mepennsaM Bapuanuii curianoB ['HCC u
M3MEPEHHUI aBTOMATHYECKUMU I (PPOBLIMU
uH(ppakpacHbIMU crieKTporpadamu
WHTEHCUBHOCTH SMUCCUM THIPOKCHIIA Ha
BBICOTE M€30I1ay3bl IPOBE/ICH COBMECTHBIN
aHaJIu3 YPOBHS BO3MYILIEHHOCTH, CBI3aHHOM C
akTUBHOCTHIO BI'B 1151 Tpex cranuui
HaOmonaenuit (Tukcu, Maitmara, Hepronrpn).
OOHapyXeHbI CXOXKUE, BHIPAYKCHHBIC
peryJspHble CE30HHBIC BapUallMU
BO3MYIIIEHHOCTH B Me3ochepe u noHocdepe.
BrIsiBIIEH BBICOKMIM YPOBEHDb KOPPEIISILIUU
MEX1y 3HAaUCHUSIMHU BO3MYIIICHHOCTH B
Me3ocpepe/nonochepe U HHICKCOM
ctparocdepHoit BoamyiieHHOCTH (ERA-
Interim)

Sivtseva V. 1., Chernigovskaya M.A., Ammosov P.P., Gavrilyeva G. A. Strong Interrelation

between the Short-Term Variability in the lonosphere, Upper Mesosphere, and Winter Polar Stratosphere // Remote Sensing.
2020. Vol. 12. Ne 10. P. 1588
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Fig. 8. Monthly-mean OH rotational temperatures in K (a), the temperature relative standard deviation (b). the standard deviation of IGW horizontal

oporpadpumen n CTPYMHbIMU TEYEHUAMN B HUKHEN U CpeaHeM
velocity in ms™ (c), and the specific IGW potential energy in J kg~ (d) for Maymaga (left), Tory (middle) and Zvenigorod (right) for the filter of Eq. (1)

with Ar = 1 h after the uncorrelated noise correction. The smoother and more variable curves match to a cubic polynomial and 7-month running aTMOCd)e pe J
averaging, respectively.

Nikolai M. Gavrilov, Andrej A. Popov, Peter Dalin, Vladimir I. Perminov, Nikolay N. Pertsev, Irina V. Medvedeva, Petr P.
Ammosov, Galina A. Gavrilyeva, Igor I. Koltovskoi Multiyear variations of time-correlated mesoscale OH temperature
perturbations near the mesopause at Maymaga, Tory and Zvenigorod // Advances in Space Research. Volume 73, Issue 7,
1 April 2024, Pages 3408-3422 https.//doi.org/10.1016/].asr.2023.05.049.
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3BeHuropoa rogosaa amnauntyga 25.206 K, HeptoHrpun 33.558 K.



3aknuyeHue

Taknm obpasom, MHPpPaKpacHble cnekTporpadbl, pernctpupytowme nonocy OH(3,1) B ganexkom
NHPpPaKpacHo 06/1aCTM Ha Pa3HECEHHbIX MO WMPOTE ONTUYECKUX cTaHUmaX: Tuken (71.6°N, 128.7°E),
Manmara (63°N, 129.5°E, Bo3ne AkyTtcKka), uraHcKk n Heptonrpu (56,7°N, 124,7°E) 6harononyyHo
paboTatoT. Hana*keHbl M NPOLW/IN NPOBEPKY Takne paboTbl KaK: ANCTAHLUMOHHbINA KOHTPO/b,
aBTOMaTM4ecKana nepepayva AaHHbIX Ha cepBep MHCTUTYTA. Co3aaHa u gononHaeTcsa eamMHan 6a3a AaHHbIX.
Pa3paboTaHbl NaKeTbl NPOrpamm Ans ynpaBaeHUa, HakonaeHus, o6paboTkn n aHann3a gaHHbIX. [TOKa3aHbI
pa3Hble pe3ynbTaTbl NO CTPATOCPEPHbIM NOTENNEHUAM, NO AKTUBHOCTU PA3/IMYHbBIX BOJIHOBbIX MNPOLLECCOB.






An example of typical spectra obtained in summer and winter in
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Kamepa Bcero neda Keo
Sentry ¢ nsATH- NOJIOCTHBIMU
UHTEepPEPEHIIUOHHBIMU
bunpTpamMu 1Sl U3yYEHUS
IIAPOTHOU U JJOJITOTHOM
JUHAMUKHU GOpMUPOBaHUS
SAR-nayT, a Takxke
AIIEKTPOHHBIX U TPOTOHHBIX
CUSTHUU.

C 2013 r BemeTcsa HOYHOE
HaOJroieHre Ha cT. Maiimara

STEVE (Strong Thermal Emission Velocity Enhancement)

STEVE npeactaBnaet cobom y3Kyto, BbITAHYTYHO
BAO/b LWNPOTbI IEHTY CBEYEHUSA (AECATKM
KMNOMETPOB B HanpaB/EHUM CEBEP-HOT U ThICAYM
KM/IOMETPOB B HanpaB/ieHMMN BOCTOK-3anaa),
4acTo CONPOBOXKAAEMON 3e/1eHbIMM
obpa3oBaHMAMU B BUAE LITaKeTHMKa (Picket
fence — PF), u umetowiet NMNOBbIN OTTEHOK.
CBeyeHue BbI3BaHO CU/IbHbIM NOBbILLEHNEM
CKOPOCTU TEMNJI0BOTO U3NTYYEHUA U
accoummpyeTca ¢ Ype3BblYaliHO MHTEHCUBHbIMM
WMOHHbIMK apendammn B MoHochepe.

1 mapra 2017 1.

icket fence

6200 mM 132210 UT

Bnepsble B Poccnn no gaHHbIM MOHOXPOMATUYECKOM Kamepbl Bcero Heba
OblAN  U3YyYEeHbl UX APKOCTHbIE U MNPOCTPAHCTBEHHbIE XapPAKTEPUCTUKM.
MNokasaHo, yto PF wn STEVE npoTekaloT Ha OAHUX CUIOBbIX JIMHUAX.
PaccumtaHHaa BbicoTa cBeveHua STEVE pasHa ~190 KM. MIHTEHCMBHOCTb
ceeveHua STEVE B amuccmax 486.1; 470.9; 480.0; n 620.0 Hm cocTasnana
eanHnubl Paneit. B smnccnm 630.0 Hm [Ol] MHTEHCUMBHOCTb cocTaBAaAna

~20-30 Pane [2].

[C.T. ITapuukos, U. b. Uesenxo, U. 1. Konrosckoii. CybaBpopansHoe cBeuenue STEVE nan SIkytueii Bo Bpemst cyoOypH: aHamu3
cobprTus 1 mapra 2017 . 'eomaraetnsm u adponomus, 2022, tom 62, Ne 4, ¢. 518-527 DOI: 10.31857/S0016794022030130]



OCHOBHbIe pe3y/bTaThl

IPdEKT «NATHUCTOCTU» B pacnpeneneHmnn NoAAPHbIX CUAHUNA,
npeanoNoXnTeNbHO CBA3AHHbIN C HEOAHOPOAHOCTAMM
3NEeKTPONPOBOANUMOCTM UM MArHUTHOM NPOHMLAEMOCTU NOACTUNAOLLNX
nopoa B Heagpax 3emaun. AHanormyHo, K0.A. Hagybosunyem 6bin 06HApPYKeEH,
TaK Ha3blBaeMbl «beperosoi apPeKT» NONAPHbIX CUAHUN, T.€.
NPOCTPAHCTBEHHOE pacnpeaeneHne NeHTOUYHbIX GOPM CUAHUI NOBTOPAET
H6eperoByo IMHUIO MaTEPUKA U KPYMHbIX OCTPOBOB.

ATAAC

T PoTHoRo HEGA CbeMKM CreKTpa CBeYeHMA HOYHOro Heba,

‘ npoBegeHHble nog, AKYTCKOM Nog,
pykosoactsom B.N. ApuHa, nernu B OCHOBY
«ATnaca cnekTpa nsly4eHua HoYHoro Heba
3000-12400 A» (M., U3a. UDA, 1962, 31 C.).

Cunamu coTpygHukos nabopatopum boinm
CO34aHbl pa3nnyHblie onTuyeckne nprubopsol
ANA NCCNneaoBaHMA NONAPHbIX CUAHUN,
KOTOpble NOKa3a/in CBOK TOYHOCTb U
Ha4eXHOCTb B 3KCN/lyaTauMu B CYpPOBbIX
ycnoBuax ApKTUKKU U AHTapkTuAapl. (lyces
M.I. n HukonawkuH C.B., cTaHumna BocToK B
27 n 30 CA3)
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