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2.3. AHOOPMAIIUS O MPOEKTAX ®EJIEPAJIBHOM

KOCMUWYECKOI MTPOT'PAMMBI POCCHUM,
HAXOJISIIMXCS B CTAIUU PA3PABOTKH

2.3.1. ”HCTUTYT KOCMMYECKHUX UCCJIEJOBAHU PAH

2.3.1.1. IIpoekm «@Dooboc-I pynm>»

[Tpogomxaercs MOATOTOBKAa KOCMUYECKOTO allapaTra U KOMILUIEKCAa HAy4YHOU
anmaparypsl 1o npoekty «Dodoc-I'pyHT».

Breibop ®oboca B kadyecTBe OOBEKTa HCCICAOBAHUU ISl CIEAYIOLIEH
Poccuiickoii MEXIJIaHETHOM MHCCHHM CBSI3aH C BO3MOYXHOCTBIO PEIIUTh, JINOO
NPUOIM3UTECS K PENICHUI0 IMIMPOKOTO CHEKTpa HAYYHBIX 3a7ad  (U3UKH
ConHEeYHOM CUCTEMBL:

UCCIIeIOBaHNE (PU3UKO-XUMUYECKUX XapakTepucTuk BemectBa Poboca,
YTO MOXKET J1aTh MH()OPMAIMIO O CBOWCTBAX M HBOJIOLHUUA PETUKTOBOTO
BemecTBa COJTHEYHOM CUCTEMBI,;

IpUOIU3UTHCS K TOHUMAHUIO TPOUCXOXKICHUS MAapCUAHCKUX CITyTHUKOB,
UX OTHOLIEHUs K Mapcy; pelieHne 3Toi mpooIeMbl MOKET ObITh KIHOUOM
K PELIECHUI0 IPOoOJIeMBbl TPOUCXOKACHNS CIYTHUKOBBIX CUCTEM Y JIPYTHX
IUIAHET;

OlnpeziesieHue JEeTAIbHbIX MapaMeTpoB OpPOUTAIbHOIO M COOCTBEHHOTO
BpaieHuss ®oboca BakHBI U1 U3yUYEHUSI BHYTPEHHETO CTPOEHHS 3TOTO
MaJjoro Teja, 3BOJIIOLMHU €ro OPOUTHI;

uccleoBaHne (PU3NIECKUX YCIOBUH cpenbl BOMM3M Mapca — mbIIeBOH
COCTaBJISIIOLIEH, JJIEKTPUYECKUX M MArHUTHBIX IIOJIEM, XapaKTEPUCTHUK
B3aMMOJICHCTBUS COJTHEYHOTO BETPA € IIA3MEHHBIM OKpYyKeHneM Mapca;
MOHHUTOPHUHT CE30HHBIX W KJIMMATUYECKUX Bapwauuid atMochepsl U Ha
nosepxHoctu Mapca.

OcobOeHHOCTRIO  TIaHupyemMon wMuccuu K @Dobocy SBISIOTCS  J1Ba
obcrostenpcTBa: (1) mocraBka Ha 3emimto oOpasmnoB BemectBa ®doboca u
(2) uccnenoBanue cucremMbl Mapca, BKIIIOUAIONIEH caMy IIJIAHETY, €ro CIIYTHUKHU U
OKOJIOMApCUAHCKOE MPOCTPAHCTBO.

192
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PHOBOS SAMPLE RETURN

MISSION PROFILE

Kocmuueckuit anmapat ang skcneaunuu «Poboc-I'pyHT» pazpaboTaH B
Hayuno-mipon3Boacteennom o0benunennn uMm. C.A. JlapoukwHa. Kocmuueckuit
anmapar «®oboc-I'pyHT» COCTOMT U3 MEPEIETHO-OPOUTATBLHOTO  MOMYJI,
MapuIeBOM JBUTAaTEIbHONW YCTAHOBKH, TOPMO3HOM JIBUTATEIBHOW YCTAaHOBKH U
BO3BpAILIAEMOTI0 amIapara, HECYIIEro CIyCKaeMblid (Ha 3eMJII0) amnmapar.

Cuenapuii 3KCHEIUIIMU MOXKHO pPa30UTh Ha HECKONbKO 3TamoB. llepBbrit
Talm — 3alyck KocMuueckoro anmapara (KA), BBIBOJ €ro Ha OKOJIO3EMHYIO
opouty u MoauduKaius 3TOW OpOUTHI Uil ONTUMHU3AIUU PaOOThl OOPTOBBIX
CUCTEM M yclioBHM BbeIBeleHUsI KA Ha otneTHyro Tpaektoputo k Mapcy. Ilepener
3emns-Mapc HaumHaeTcsa 1mocie BbiBojga KA Ha OTIETHYIO TpaeKkTOpUIO U
3aBepuiaeTca nomiieToM K Mapcy Ha MUHHMMalbHOE paccTosiHue. JJIMTEeNTbHOCTH
sroro 3tana — 10,0-11,5 mec. [logner k Mapcy NpOUCXOIHUT TO MPOJIETHOM
napaboJIMueCKO TPaeKTOPUHU C BBICOTOM nepuiieHTpa okosio 700 kM. Cnexyronuii
aTam J3Kchenuuuu — (GopMHupoBaHHE OPOUTHI KOCMHYECKOTO amnmaparta mAuis
commxennst ¢ ®ob6ocom. DTOT ATAl ¢ MOMOIIBI0 TPEXUMITYJIBCHOM CXEeMbI ObLT yKe
oTpaboTaH B npeabiayiien sxcneaunuu k @odocy. B cooTBeTcTBUM € 3TON cXeMOM
I-ii WMIyTbC TOPMOXKEHHUS TPH TMOAJETe MO TPOJICTHOM TapaboIuIecKon
Ttpaektopun KA x Mapcy BbiBomuT KA Ha mepBylO SJUIMNTUYECKYIO OpOUTY
BOKpyr Mapca. [lapamerpsl 310l opOuThl: mepunieHTp ~700 KM, amoueHTp OKOJIO
77 000 kM, mepuoj oOpaiieHuss — 3 cyToK. BTopoli ummyibc, KOTOPBIM Takxke
BBITIOJIHSIETCSI B TIEPUIICHTPE, yBenuuuBaeT nepulleHTp KA 110 BBICOTBI OpOUTHI
®oboca. Tperuit wummynbc B MepulEeHTpe GOPMHUPYET KPYroByr0 OpOUTY C
paguycoM mpubauzuTenbHo 9900 km (Ha ~500 kM BbIie opobutbl dPoboca) B
miockoctu opouthl doboca. Ilepuon obpamenus KA Ha 3TOM KpyroBoi opoute
8,3 u. Haxonsice Ha stoit opoute, KA pa3 B 4 cyT Oyaer commxarses ¢ Podocom
Ha paccrosHus g0 200 kM. PabGora Ha »3TOH, Tak Ha3bIBaeMoO#, opOuTe
HaOM0IeHUs, HEOOXOAUMa IS MIPOBEIECHUSI TOUYHBIX HABUTALMOHHBIX U3MEPEHUN
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B3anMHOTO JABIKeHusT KA u @oboca, HeoOXOIUMBIX 7S Iepexos Ha eme Ooree
onm3Kyt0 K Po60Cy «KBa3UCHHXPOHHYIO» 0pOUTy. JTa opouta KA mmeer paBHbIi
¢ opburoit doboca mepuoj oOpalleHusi, HO OTJIMYAETCS OT HEe IO BBICOTE Ha
HECKOJIBKO JIECATKOB KUJIOMETPOB B MEHBIIYIO U B OOJIBIIYIO CTOPOHBI B Pa3HBIX
yacTsax opOuThl. JIBurasice mo takoi opoute, KA Oyner moCTOSIHHO HaXOJIUTHCS
BOmu3n ®oboca Ha paccrosauu S50-130 km. bosee Toro, o0coOGeHHOCTH
«KBa3UCUHXPOHHOM» OpOUTHI COCTOUT B TOM, UYTO B cucTeMe KoopauHaT dobdoca
KOCMUYECKHUI amnmapar coBepllaeT 00OpOT BOKpPYI 3TOro CHyTHMKa Mapca 3a
7,66 1 (opOutanbHBI Tepuona). Pabota Ha 3TOM oOpOMTE HEOOXOoauUMa IS
YTOUHEHUS B3aUMHOIO TMOJIOXKEHUSI ABYX TEl M HU3YyUYCHUST MeCTa MOCAJKH Ha
noBepxHocTy doboca.

[Tocagka Ha ®obOOC TIAHUPYETCS B SKBATOPHAIBLHOW 00JaCTH. DTOT 3Tam
AKCIICTUIINHY, TIOXKaTYH, Hanbosee kputudecknii. OH CBOAMTCS K CTBIKOBKE JBYX
T€J, OJHO M3 KOTOPBIX IACCUBHOE, M BBINOJHEHHE OIEpalUdid IO CTHIKOBKE
JIOJKHBI BBITIOJIHATHCS HA 3HAYUTENIBHBIX PACCTOSHUAX OT 3€MJIM, MPHU KOTOPBIX
Ha3eMHas MOJAEPKKa ATUX OIepaluii orpaHudyeHa (BpeMs pacrIpOCTpAHEHUS
CUTHaJIa B OJJHOM HampasieHun — okoisio 20 mun). Kpome Toro, ®obdoc — Teno
HEMpaBUILHOW (OPMBI, TPABUTALIMOHHOE TI0JIE KOTOPOTO HEIOCTATOYHO M3YYEHO,
UMEIoINecs M300paKEeHHS] TOBEPXHOCTH HEJOCTATOYHBI JUIsl TOYHOrO BBIOOpA
MecTa TMOcaJKy ammapata. Bce 3TH 0COOEHHOCTH JUKTYIOT HEO0OXOIUMOCTh
aBTOHOMHOI'O, ~ aBTOMAaTHYECKOrO  NPOBEICHUS  3aKIOYMTENBHOrO  3Tamna
commkenus: ¢ moBepxHocThio Moboca u nocanku. J{s BbINOTHEHUS] aBTOHOMHOM
nocagku KA OyayT 3amelicTBOBaHBI HECKOJIBKO TPHUOOPOB — TEIEBU3MOHHBIC
KaMepbl Uil TOJy4EeHHs HW300pKEHHUHA MPEIoNaraéMoil 30HbI MOCAJAKU C
BBICOKMM TPOCTPAHCTBEHHBIM pa3pelICHUEM U ONPEACIN[IoNe MapaMeTpbl
nepemeiiennsi KA~ OTHOCUTENBHO  MOBEPXHOCTH,  BBICOTOMEP-BEPTHKAHT,
00ecreunBalINi U3MEpEeHHEe JalbHOCTH JI0 TOBEPXHOCTH W ONPENEISIOMnn
HaIpaBJeHUE HOPMAIH K HEH, U3MEpUTENIn OTHOCUTENhHOM ckopocTu KA. Buay
Majgoctu cuibl TsaroreHus Ha ®doboce (yckopeHue CBOOOJHOTO MAaJeHUS Ha
doboce ~0,7 cm/c’, B 1400 pa3 MeHbIIe, 4eM Y HOBEPXHOCTH 3eMJIH) B MOMEHT
KoHTakTa KA ¢ MOBEpXHOCTBbIO OyayT BKJIIOYEHBI JABUTATENM MAaJOW TSITH,
o0ecreunBaroNire NPU>KUM U yCTOWYUBOCTh KA Ha MOBEPXHOCTH.

[Tocne mocaaku KA u mpenBaputenbHbIX HccienoBanuii rpyHta doboca
HAyYHOW ammaparypoi, Haxojsmieiics Ha O6opty KA, Oymer mpowmsBemeH 3a0op
obpasmnoB rpyHTa. C 3TO# 1Enb0 Ha OOPTY OyIeT HaXOAUTHCS TPYHTO3a00PHBIN
KOMIUIEKC, MCTIONB3YIOUINI MaHUITYJIATOp AJIs 3a00pa Mpo0 rpyHTa U HECKOJIBKHUX
Menkux KamHed (~1 cm). OOpasubl TIpyHTa YKIAObIBAlOTCA B KOHTEHUHEP
CIIyCKaeMoOro amrapara, KOTOpPbId TepMETHYECKH 3aKpbiBacTcs. Bo3Bpamiaembiii
anmapar rotoB k crapty ¢ ®oboca. Bpems crapra BO3BpalaeMoro ammapara c
doboca omnpeaenseTcs MHOKECTBOM (PaKTOPOB, BKJIFOYAsl YCIOBHS OCBEIIEHHOCTH
KA, pamdocBs3u ¢ Ha3eMHBIX [YHKTOB  YINPAaBICHUS U  IOJy4YEHUS
TenemMeTpuuecko uHpopMauuu. Ilociae TPUHATHS pelIeHHsT O  cTapTe
BO3BPAIAEMOTO anmapara  cpa0aThlBalOT  MEXaHWYECKHE  TOJKaTesH,
oOecreunBalIIMe OTIEJICHUE BO3BpAIllaeMOro ammnapara OT IepeeTHO-
opOuTanbHOr0 MoayJsl (ocTaroiierocst Ha mosepxHoct Moboca) u cooOdIaroIe
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BO3Bpalla€MOMY anImapary OTHOCHTENBbHYK CKoOpocTh mnopsaka 1 m/c. Ilocne
yX0/1a BO3BpallaeMOro amnmnapara Ha Oe30lacHOE PACCTOSHUE BKJIKOYAIOTCS €ro
JBUTATEIbHAsl YCTAHOBKA M BO3BpALAEMbIi anmapar BBIXOAUT HA OpOUTY BOKPYT
Mapca c BBICOTOM, HECKOJBKO MEHbIIEH BBICOTHI opouthl Poboca. [anee,
OTKOPPEKTHPOBaB OpOUTY, YIOOHYI Jis cTapTa K 3€mJjie, BBIIOJHAIOTCS
ONepallMi IO MEPEeBOAY BO3BpAIlAEMOro ammapaTa Ha MEXIUIAHETHYIO
Tpaekropuro Mapc — 3emust. OTOT NEpEBOJ MPOU3BOJIUTCS IO TPEXUMITYJIbCHON
cxeme, TMOAO0OHOW TOW, KOTOpas WCIOJb3oBaach s miepeBoma KA ¢
MEXKIJIAHETHOW TPACKTOPUM Ha DIUTUIITUYECKYH0 opOuty Mapca, HO B oOpaTHOM
nocieaoBaTeabHOCTU. Bpems nepenera Mapc — 3emisa coctasnser 10,5-11,5 mec.
Tpaektopust mosieTa BO3BpAIIAEMOTo arnmapara J0bKHA 00eCIeunTh MPSMOi BXOJ
ero B aTMocepy M MOCaaKy B 3aJJaHHOM paiioHe Ha moBepxHocTH 3emiun. C 3Toi
LHEeAbl0 MpH MOJJIeTe ammapata OyJeT BBINOJHEHO HECKOJbKO KOpPPEKUUH
TpaekTopuu. Ilepen Bxomom a arMocdepy 3emiid OT BO3BpaIlaeMOro armapara
OyZAeT OT/AEeJIeH CITyCKaeMblIi anmapar, KOTOPbIi OIyCTUTCS HAa TOBEPXHOCTh 3€MJTU
B 33/IaHHOM paioHe.

JHocraBkoit oOpa3uoB rpyHta ¢ @®oboca Ha 3eMiII0 SKCHEAULMS HE
3akaHuuBaercsa. llepeneTHo-opOUTANBHBIE MONYJb, C KOTOPOrO CTapTOBAJ
BO3BpAllla€Mblil ammapar, ocTajcsi Ha noBepxHocTh Doboca A NMPOAOCKEHHUS
BBIMIOJIHEHMsI HaydyHOM mporpammbsl 3kcneaunuud. Ha Oopry mepeneTHo-
OpOUTATFHOTO MOAYJSI YCTaHOBJIEHBI Hay4dHble MpuOOphl. IIporpamma paboThi
OOpTOBBIX MPUOOPOB BKIOUAET HccieaoBaHus Podoca U OKOJIOMAPCUAHCKOTO
IPOCTPAHCTBA HA 3Tare OPOUTAILHOTO JBUKEHUS KOCMUYECKOTr0 armapaTta BOKpYT
Mapca (no nocaaku Ha P0o00C). DTH HccaeAOBaHUS HANpPaBICHbl HA YTOYHEHUE
¢urypsr  doboca, ero Maccel, TIJIOTHOCTH, BHYTPEHHETO  CTPOCHUS,
TPABUTALMOHHOTO T0Jsl, MAarHUTHOIO TOJII, MOP(OJOTHMH IOBEPXHOCTHU, T. €.
xapaktepuctuk ®oboca, kak HebecHoro Ttena. I[locie mnocagku KA Ha
noBepxHocTh PoOoca OyyT BBITOJIHEHBI T€OXUMUYECKUE UCCIEA0BAHNS PErOINTa
B palloHE TNOCAaAKU U 30HJUPOBAHUE BHYTpPEHHEH CTpykTypel Doboca.
WccnenoBaHus in sifu B COUETAaHUU C HAaMOOJEE CIONKHOW YaCThIO AKCIEAUIINT —
noctaBkoi Ha 3emumo oOpa3noB rpyHra ®oboca HEOOXOAMMBI Ui YBEIUYEHUS
HaJIe’)KHOCTH BBINOJHEHUS Bcell skcneauiuu. Heckoyibko npubGOpoB HampaBieHb
Ha H3y4YEHHE CBOWMCTB OKOJIOMAapCHAaHCKOTO IIPOCTPAaHCTBA — PETUCTpaLus
MHUKpPOMETEOPUTOB, YCIOBUN B3aWMOJECHCTBUS COJIHEYHOIO BETpa C IJIA3MEHHBIM
okpyxeHnem Mapca. Hayuynas mporpamma, BbIMOJHSemMas Ha  OOpTYy
KocMmuueckoro anmnaparta «®oboc-I'pyHT», roToBUTCS B MHCTUTYTE KOCMUYECKHUX
uccnenoBannii PAH ¢ ydactrem apyrux poCCHHMCKMX HAyYHBIX OpPraHM3alHi U B
HIMPOKON MEXIYHAPOIHON KOOITEPALUH.

KocMuuecknil anmapar u KOMIUIEKC HAay4YHOW almapaTrypbl ISl MPOEKTa
«®o0oc-I"pyHT» B HacTosIIIee BpeMsI B CTaJUM aKTUBHOM MMOATOTOBKU. Peanu3zanus
ATOrO0 IPOEKTa SBUTCS BAXKHBIM JTAIIOM B HCCICIOBAHUSAX IPOUCXOXKICHUS U
ooy CONHEYHOM CHUCTEMBI, HcclefoBaHUsAX cucremsl Mapca. [lomumo
pELIEHUs YUCTO HAYYHBIX 3a/1a4 MIPOEKTA, peann3alus 3TOM 3KCIEAULNU SBIIAECTCS
BaXXHBIM 3BEHOM B MOJTIOTOBKE K CEpUU OyAyIIMX 3KCHEAMLIMNA MO JOCTAaBKE Ha
3emitro 00pa3LoB BellecTBa ¢ Mapca u muiIoTUpyeMoi sKcneanuy Ha Mapc.
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2.3.1.2. IIpoekm PE3OHAHC

Hayunsbie 3amauu:

Kocmuuecknit  npoektr PE3OHAHC HampaBinen Ha ucCclegOBaHUE
B3aMMOJICHCTBUSl BOJHA-4aCTMLA W JWHAMUKU IUIa3Mbl  BO  BHYTPEHHEHU
MarHutocepe 3emiM U aBpopalibHOM oOnacth. OCHOBHBIE 3aJa4d IPOEKTa
ClIeIyIoIue:

1. InutenbHble HAOMIOACHUS! €CTECTBEHHBIX SIBJICHUH B MPUIKBATOPUATILHOM
oOmactu:

— JWHAMHUKAa MarHUTOC(EPHBIX ITUKIOTPOHHBIX Ma3epPOB;

— (dopMHpPOBaHUE KOJIBIIEBOTO TOKA;

— 3al0JIHEHUE TUIa3MOIaY3bl MOCIIE€ TEOMAarHUTHBIX BO3MYIIIEHUM.

2. UccnenoBanue aBpopaibHONU 00JIaCTH:

— TeHepauus W  pacupoCTpaHEHUE  aBPOPAJIBHOTO  KHUIJIOMETPOBOIO
W3JIYyYEHUSI, CTPYKTYpa U XapaKTEPUCTUKHU €r0 UICTOUHUKA;

— 00JacTh YCKOPEHHS — POJIb MEIKOMACIITAOHBIX SBICHUN B TJIOOAIBHOU
TUHAMUKE T1J1a3Mbl.

3. UckyccTBeHHOE BIIUSIHUE HA MArHUTOC(HEPHBINA Masep:

— HCKYCCTBEHHOE€ BO30YKJICHUE WJIN YCUJICHUE BOJTHOBBIX MO/

— HW3MEHEHHE MOTOKOB BBICHIAIOIINXCS YaCTHII;

— U3MEHEHHE JOOPOTHOCTH Maszepa MyTeM H3MEHEeHHs Kod((uUIIUeHTa
OTpaxkeHusi B HOHOCHEpPE, B MMOTHOKbE BHIOPAHHOM CUIIOBOM TPYOKH.

Opbumul u cyenapuii Muccuu.

JIBe mapbl CIIyTHUKOB OyIyT 3aIylIeHbl HA MarHUTO-CHHXPOHHBIC OpPOUTHI.
Takue OpOUTHI TO3BOJSIIOT TPOBOJWTH JJIMTEIbHBIC W3MEPECHUS B BHIOPAHHOMW
CHJIOBOM TpyOKe — 110 COpPOKa MUHYT B TpyOKe, onuparomeiicss Ha HoHochepy Hajl
HArpeBHBIM CTEHAOM. [Ipu 3TOM OAMH CHYTHUK OYAET HAXOJWUTHCS B CEBEPHOM
MOJTYIIAPUH, & BTOPOU — B FO)KHOM.

Puc. 1. MarauTo-cuHXpOHHAs1 opoOUTa. Puc. 2. Bun cnnyrauka npoekta PE3OHAHC
CIyTHUK KOPOTHPYET BMECTE C CHIIOBOM C PaCKpBITHIMM LITAHIAMU U COJTHEYHBIMU
TpYOKOH M IBUKETCS BOJIb HEe HNaHesIMU
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[TapameTpsl BEIOpaHHBIX OPOWT CleAyrolIie: OpOUTaIbHBIN epuoa — 8§ d,
BbicoTa arorest — 28 000 kM, BeicoTa nepures — 500 kM, HaKJIOHEHUE OPOUT —
+63,4°. PaccTrosiHMEe MEXy CIOYTHUKAMHU OJHOW Mapbl MOXKET MEHAThCA OT 1 A0
HECKOJIBKHUX TBHICSY KUJIOMETPOB IpHU MoMolnu 6opToBoro apurarens. Ha nmepsom
JTame HUCCIAEOBAaHUM HSTO paACCTOsIHUE OyleT MUHUMAJIBHBIM [UJISl U3y4YEHUs
MEJIKOMacCIITaOHbBIX SIBIEHUH B 00JaCTH McTOUYHMKA. Ha BTOpOM 3Tame paccrosiHue
OyZeT YBEJIMYEHO IO HECKOJIbKMX ThICSAY KHJIOMETPOB TaKUM 0Opa3omM, 4TOObI
OJIMH CIYTHUK HAXOIWJICS BHYTPH OOJACTH YCKOPEHHUsS, a BTOPOH — BHE ee, A
M3YUYEHHUSI IPOLIECCOB YCKOPEHUS YaCTHII.

CnymHuk u HayuHvie 9KCnepumMeHmol

Hayunble 3KCcepUMEHTHI [Ji1 WU3MEPEHHUsI TOCTOSIHHBIX U TEPEMEHHBIX
AJIEKTPOMArHUTHBIX TMOJIEH, TEMIOBOM IUJIa3Mbl U HSHEPIHUYHBIX YACTHUI] OyAYT
ycTaHoBlieHbl Ha matdopme «Kapat», paspaborannoit HIIO um. JlaBoukuHa.
Macca nayuno# anmnapatypsl — 60 Kr, Macca CIyTHUKA ¢ pabouuM TesaoM — 230 Kr.

2.3.1.3. Heiimpounnwtit menecxkon JIEH/[ ona nynnozo annapama HACA
«/Iynnwiii pazeedvieamenvhulii opoumep»

OcHoBHOI 11enbt0 poccuiickoro 3kcnepuMenta JIEHJ[ (Lunar Exploration
Neutron Detector) nHa O6opty Kkocmuueckoro ammapata HACA  «JlyHHbiid
pa3BebIBATCNLHBIN  OpOUTEp»  SIBISETCS  KapTorpadupoBaHUE  COICPKAHUS
BOJOpPO/JA M TMOUCK BOJHBIX pecypcoB Ha JlyHe, a Takxke U3MepeHue
paananroHHOro (hoHa 7S TOATOTOBKY MHJIOTHPYEMBIX dKcrieauiuii. HeWTpoHHbIit
teneckon JIEH/[ obecrieunt nsmepeHne noToka HEUTPOHOB OT MOBEPXHOCTH JIyHBI
C BBICOKHMM MPOCTPAHCTBEHHBIM pazpeiieHneM 5—20 KM Ha OCHOBE MCIOJIb30BaHUS
METOJla KOJUTMMAllUd HEHUTPOHOB i (OPMUPOBAHMS Y3KOTO TIOJS 3PEHUs
npudopa (puc. 5).

Puc. 5. Poccuiickuii HeliTponHbli Teneckon JIEH/] nns nynnoro annapara HACA
«JlyHHBII pa3BenbIBaTeNbHBIN OpoOUTEp»
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B xome wuccnepgoBanuii ¢ wucnoib3oBaHueMm ammapatypel JIEH/[ Oyayt

pELIEHBI CIEAYIOLINE HAYYHbIE 3a1a4H:

— W3MEpeHHe paJAualMOHHONW OOCTaHOBKM Ha opoute BOKpYr JIyHBI,
BKJIFOYAs BKJIAJ TOTOKA HEUTPOHOB ¢ SHEprusimu Boiiie 10 MaB;

— CO3JaHHE KapThl PaCIpElENICHUsT BOAOPOJia Ha MOBEpXHOCTU JIyHBI C
yyBcTBUTENIBHOCTRIO 0,01% mno Macce W ¢ TOPU3OHTAIBHBIM
paspetiennemM 5-20 KkM;

— TIOHWCK BOJSHOIO JIbJIa B XOJOJHBIX JIOBYIIKAX HA JIHE JTYHHBIX MOJISPHBIX
KpaTePOB U OLIEHKA MACChI JIEASIHBIX OTI0XKEHUM.

Anmapatypa JIEH]J] pa3pabarbiBaercs B HMHCTUTYTE KOCMHYECKHUX
uccnenoBannii PAH mno 3akazy ®denepasbHOTO KOCMHYECKOIO areHTCTBA
(pyxoBoauTENb SKCIepUMeHTa O-p ¢wu3.-mat. Hayk W.I'. Mutpodanos). 3amyck
npudopa JIEHJ[ na Oopty ammapata HACA «JlyHHBII pa3BeasIBaTeIbHBIN
opbuTep» HaMmedeH Ha oKTs0pb 2008 T.

2.3.1.4. Akmuenwtit neiimponnwtit demexkmop /IAH ona mapcoxooa HACA
«Mapcuanckasa nayunasa nadopamopusn»
OcHoBHO# 1enbto poccuiickoro skcrnepuMenta JJAH (Dynamic Albedo of
Neutrons) Ha 60pty mapcoxoga HACA «Mapcuanckas HaydHas J1abopaTopus»
ABJISIETCA U3MEPEHHUE COAEPKAHUS BOJBI WJIM BOJASHOTO JibJla B TpyHTe Mapca Ha
riyouny 0,5-1 M 1 ¢ MOBEpXHOCTHBIM pa3penieHueM 1 M BIIOJIb TPACChI JBUKEHUS
Mapcoxoaa. OCHOBHOW METOJ UCCIEA0BAHUN COCTOUT B OOJYyYEHUH MMOBEPXHOCTU
Mapca wuMmynbcaMy HEHUTPOHOB BBICOKMX DHEPrUA €  OJHOBPEMEHHBIM
U3MEPEHUEM  CIEKTPAJIbHO-BPEMEHHBIX  XAPAaKTEPUCTUK  BBIXOJALIEIO  C
IIOBEPXHOCTH  BTOPUYHOTO  HEUTPOHHOTO  M3JIy4eHUs (METON  HEUTPOH-
HEUTPOHHOTO AKTHBALIMOHHOTO aHanu3a). s JOCTMKEHUS LENU MCCIIEIOBAaHUN
annaparypa JAH nomkHa obeciednTs perieHre CleIyonMX HayqHbIX 3a]a4:
— IIPOBEAEHHE  HEUTPOH-HEUTPOHHOI'O AKTUBALMOHHOI'O aHaJIn3a
NOBEPXHOCTH Mapca i1 OUEHKM COJIEpXkaHUs BOJABI B TPYHTE BIIOJb
TPacChl IBUKEHUS MapCOX0a;

— TMPOBEJCHHUE MACCUBHOTO MOHUTOPHHIA €CTECTBEHHOIO HEWTPOHHOTO
M3JIy4EeHMs IOBEPXHOCTH Mapca Ha BCEM ITyTH CIIEOBAaHUS MapCOXO0/A.

Amnmaparypa JAH paspabatbiBaetcsi B MHCTUTYyTE  KOCMHYECKHX
uccnenoBannii PAH mno 3akazy ®DenepasbHOrO KOCMHYECKOIO AareHTCTBA
(pykoBOIUTENb SKCIepUMeHTa O-p ¢u3.-maT. Hayk W.I'. Mutpodanos). 3amyck
npudopa JIAH na 6opty annapara HACA «MapcuaHnckas HaydHasi JabopaTopusi»
HameueH Ha 2009 r.

2.3.1.5. Ixcnepumenmul 01:a mexcnianemnozo annapama EKA
«benu Konomoo» Heiimponnuwtit u camma-cnekmpomemp MI'HC
OcHoBHOM 1enbto poccuiickoro 3kcnepumenta MI'HC (Mercury Gamma
and Neutron Spectrometer) sBISIETCS OINPEAEICHUE 3JJIEMEHTHOTO COCTaBa
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IIPUITOBEPXHOCTHBIX CIIOEB TPyHTAa MeEpKypusi M SKCHEPUMEHTAIbHAS IIPOBEPKA
TMIIOTE3bl O HAJWYUU OTIIOKEHUN BOISHOIO JIbJAa B OKPECTHOCTH IOJIIOCOB. Jliis
JOCTHKEHUsI TOCTaBleHHbIX Uenei anmaparypa MI'HC nomxkna oOecnedutsb
pELIECHUE CIIENYIOIINX HAYYHbIX 3a7a4:

— TMPOBEIEHUE II00AIBHOTO KapTorpagupoBaHUsl HEUTPOHHOTO U3ITYUEHHUSI
Mepkypus B IIMPOKOM JHANA30HE SHEPIUM OT TEIUIOBBIX HEUTPOHOB 110
HEUTPOHOB ¢  HHeprusiMd a0 15M»dB  ans  onpenenenus
PacCIpOCTPAaHEHHOCTH BOAOPOZA HA IOBEPXHOCTH IUIAHETBI W IS
ITPOBEPKH TUIIOTE3BI O HATMYUU JIEASHBIX OTIOKEHUN Ha MOJII0CAX;

— TMpOBEACHHE TI00aTBHOTO KapTorpadupoBaHMs MOBEPXHOCTH MepKypHs
B JMana3oHe Hau0oJiee MHTEHCUBHBIX XapaKTEpHBIX TaMMa JIMHUH saep
XUMHUYECKUX DJIEMEHTOB C YHEPreTUYECKUM paspenieHueM He meHee 3%
IUI OTPEEIICHUsI PACIPOCTPAHEHHOCTH OCHOBHBIX MOPO000pa3yIOIIMX
1 €CTECTBEHHBIX PAUOAKTUBHBIX 3JIEMEHTOB.

Hayuanas anmaparypa MI'HC pa3pabareiBaercs B THCTUTYTE KOCMHYECKUX
uccnenoBannii PAH mno 3akazy ®DenepasbHOTO KOCMHYECKOIO AareHTCTBA
(pykoBOAMTENb 3KCHepuMeHTa n-p ¢us.-mar. Hayk W.I'. Mutpodanon). 3amyck
npudopa MI'HC na Gopty mexmnanernoro ammapara EKA «bemu Komom60»
HameueH Ha 2012-2014 rr.

Ixcnepumentbl PHEBUS, MSASI u PICAM

Xotsi Mepkypuii HE UMEeT YCTOMYMBOM atMochephl, OH OKpPYKXEH KpaiiHe
pa3pexeHHON ra3o000pa3HON Cpenol, Ha3bIBaeMOM 3K30c(epoi, HeHTpalbHbIC
aTOMbl KOTOpPOM HE HCIHBITHIBAIOT CTOJIKHOBEHUH. ATOMBI, COCTaBIISIOLINE
sK30c(epy, BHIOUTHI C MOBEPXHOCTH IJIAHETHI BHICOKOAHEPTUYHBIMHU COJTHEYHBIMU
dboTOHaMM W HMOHAMH, a TaKXe MaJaliuMu MeteopuTamu. HccnegoBaHue
sk30cepbl, TakuM 00pa3oM, TIO3BOJISIET OICHUTh XUMHYECKHHA COCTaB
MOBEPXHOCTH TUIaHETHI. [IITh 31MeMeHTOB 3k30chepbl MepKypus: KHCIOPOL,
BOJIOPOJl, HEOH, HATpPUA U Kanuid, ObUTM OOHApYy>XEHbl BO BpEMs MPOJIETOB
Mapunepa-10 u HazemHbiMH HaOmoneHusMH. Takxke, Mepkypuil 3axBaTbIBacT
CBOHMM TATOTEHUEM Telnil coaHeuHOro Betpa. JxcnepuMenTtsl PHEBUS, MSASI u
PICAM npenna3HaveHbl 119 UCCIEA0BAHUS IK30C(ephl TUTAHETHI.

CosmectHpin Y @-cnekrpomerp PHEBUS (®pannus, fAnonus, Poccust) Ha
cnytHuke MPO npoekra «benu Konom6o» mpenHasHauyeH sl JUCTAHIIMOHHOTO
uccienoBanus sk3ochepsl Mepkypus B YD-nuanazone crekrpa (55-422 um).
OcunoBuble Hayunble 3amaun PHEBUS otHocsiTcs k 3kx30cepe Mepkypusi, ee
COCTaBYy, BEPTUKAIBHON CTPYKTYpE U AUHAMHUKE: [IEPEHOC C JHEBHOW CTOPOHBI Ha
HOYHYIO, TIEPEHOC OT AKTHBHBIX YYaCTKOB IOBEPXHOCTH, IPOLIECCHI Jera3aluu
MOBEPXHOCTH, TMOUCK HOHOChEphl W €€ B3aUMOJEHCTBUE C HEUTpalIbHOU
atMocepoii, oOMeH 5K30chepsl W MarHUTOC(Epbl, AUCCHUIMALUS aTMOC(hepHl,
OaJlaHC MCTOYHUKOB M CTOKOB, F€OXMMHUYECKHE LUKIbI. Takxke, 3TU U3MEPEHUS
MOTYT OOHapyXHUTh WOHBI, OJaropoaHbIE Ta3bl, MPOBECTH IMOWCK OCOOEHHOCTEH
CIIEKTpAa IOBEPXHOCTH, BKJIOYas JEJA W HCCIENOBAHUS BOAOpPOAA U Telvs B
MEXKIUTAaHETHOM mpocTpaHcTBe B Onm3zoctu oT Comnua. Poccuiickuii BkIang B
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HKCIEPUMEHT COCTABJISIET BXOJHAs OMNTHKA, BKIIIOYAasi CKAHUPYIOIIYIO CUCTEMY,
MO3BOJISIONIYIO TTOBOPAYMBATH I0JI€ 3peHus mpudopa Ha 360°.

Cosmectnbii pubop MSASI (Snonuss u Poccus) Ha cmytHuke MMO
IpeIHa3HavYeH JIsl KapTUPOBaHUsI HATpUeBOU 3Kk30chepbl Mepkypusi B BUIUMOM
auara3oHe crnektpa (auHusg D2 589 HM) ¢ BepTHUKaIbHBIM Pa3pEIICHUEM JTydllle
40 kM, B TOM 4yHciie Ha (OHE OCBEIICHHOIO JMcKa MepKypus, 4TO MO3BOJIUT
UCCJIEeIOBATh IUHAMUKY 2K30C(hephbl U Pa3IuuuTh Pa3IMYHbIE MOJIETHU Jera3aluu:
BHYTPEHHHE MPOIECCHI, Takue Kak Aud@dy3usi, UCIapeHue JIETy4YnX SJIEMEHTOB,
BYJIKAHWYECKAss aKTUBHOCTh, W BHEITHWE MPOIIECCHI, BKIIIOYAs IECOPOIMIO TOJ
JEUCTBUEM COJTHEYHOTO W3JIyYeHHs, BHIOMBAHME HWOHAMU COJIHEYHOTO BETpa,
yaapbl METEOPUTOB M T. 1. POCCHMCKMU BKJIaJ B OKCIEPUMEHT COCTABIISIET
CKaHUPYIOIIasi CHCTEMa, TTO3BOJISIONIAs CTPOUTH H300paKeHHE.

Agcrpuiickuii npubop PICAM c¢ yuactuem Poccum nHa cmytamke MPO
MpelIHa3HaYeH JUIsi KOHTAKTHBIX M3MEPEHUH 3apsDKeHHBIX YacTHI] 9K30chepbl
Mepkypus. Ilpubop PICAM sBnsercs yacteio komiuiekca SERENA. PICAM
OCHOBaH Ha HOBOW KOHIIEMIIMU Kamepbl MOJHOTO He0a ¢ MIHOBEHHBIM IOJIEM
3peHUsI 2T U BO3MOHOCTBIO HCCIIEIOBAHUM TPEXMEPHOIO paclpeeCHUs
CKOPOCTM M MAacCOBOTO COCTaBa 3apsKEHHBIX 4YacTUl. Poccuiickuii BKiag B
HKCIIEPUMEHT COCTOUT B KOMILJIEKCE ONTUKH MPUOOpa.

IkcnepuMeHT PYCAJIKA — (PYuHoii Cniektpajbhblii AnaJluzaTop
KomnonenToB Atmocdepsr) Ha PC MKC

JUis TOHMMaHUST pPOJIM TNPUPOJIHBIX MPOLUECCOB U  YEJIOBEUYECKOU
JESTENIbHOCTH, PETYIUPYIOLIUX paclpeaeieHue aTMOC(hEpHON YIIEKHUCIOTHI,
HEOOXOIMMBI TOYHBIE W JIOKAJTH3UPOBaHHBIE HU3MepeHus: KoHueHTpaiuu CO,.
OCHOBHOE KOJMYECTBO ATOTO Ta3a COINEPKUTCA B IPU3EMHOM CIIOE, TaM Ke
pacnoJiararoTcsl €ro MCTOYHMKM M CTOKM. [loaTOMY, rOBOpsS O AMCTaHIIMOHHBIX
U3MEPEHUSIX, OCOOEHHO BaXHO UMETh BO3MOKHOCTh TOUHOTO U3MEPEHUS MOJTHOIO
conepxanusi CO, B armocepnom cronbe. N3mepenuss konnentpanuu CO,,
BBITNOJIHAEMbIE C OKOJIO3€MHOW OpOMTHI, MO3BOJIMIM Obl BBIBECTH MOHMMAHUE
rJ100aJbHOrO0 KpyrooOopoTa yriepoja Ha KaueCTBEHHO HOBBIM ypOBEHb, HO
UMEIOLINECS] J1aHHble He 00ecleyuBaloT I0Ka HEOO0XOAMMOM TOYHOCTH.
Cnektpockonuyeckue HaOmoaeHuss B OmmkHem HMK-nuanazoHe mO3BOJSIOT
MIPOBOJIUTH TOYHBIE M3MepeHus mojHoro comepxkanus CO, u CHy B atmocdepe
OpU  BBINOJHEHUM JABYX VYCIOBH: BBICOKOE CIIEKTPaJbHOE pa3pelICHUE,
MO3BOJISIIOLLEE PA3JIMYUTh OTACIIbHbIE HEHACBILIEHHBIE CHEKTPAJIbHbIC JIMHUU B
cnabeix nonocax CO, u CHy, u xopoiee 3Hanue aTMOc(hEepHON MaCCHI.

Jis otpaboTtkm Takoi Meroauku Ha MKC mnpenHazHaueH 3KCHEpPUMEHT
PYCAJIKA. OxcnepumMeHT NpeayCMaTpuBaeT M3MEPEHHs  KOHIEHTpaUuu
YIJIEKUCIIOro ra3a U METaHa B 3¢MHOW aTMocdepe MyTeM PETUCTpaluu CHEKTPOB
NOTJIOIIEHNST  COJIHEYHOTO  M3JY4YEHHUsS, PpAaCCEIHHOIO WJIM  OTPaKEHHOIO
(conmHeuyHbId OJMK Ha MOBEPXHOCTH BOJbI) KOCMOHABTAMM TIpU TOMOILU
cnektpoMerpa OmmxHero WK-nmanazona Bbeicokoro paspemeHus. B ocHose
anmapaTypbl OKCIHEpPUMEHTa JIEKUT MaJorabapuTHBIA  SUIEIe-CIIEKTPOMETP
BBICOKOI'O  pa3pellieHus, JJig BblOOpa NOPSAKOB AUPPAKIMH  KOTOPOIO
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HCIIOJIB3YETCS AKyCTOONTUYECKUI
8  QuwibTp. Paspematomas cwia mpubdopa
Bl cocraBnser He Menee 20 000. ITpubop
paboTaeT B auaria3oHe JUIMH BOJH 1,58;
1,6; 1,65 MKM B moJjiocax IIOTJIOIIECHHS
CO, u CH 4. 11 uaMepeHusi BO3yITHOM
MacChl UCIHOJb3YETCS  MOJIEKYJIIPHBIN
kucnopon O,, U3MepsieMbli B IOJIOCAX
0,76 u 1,27 mxm. [ns peructpanuu
atMoc(epHBIX  a’pososierr  (obmaxa,
TIBIMKH, TyMaHbl, BBIOPOCHI
IIPOMBILIIJICHHBIX NPEANPUATHN)
UCITOJIB3YETCS CTaHmapTHas poToKamepa.
[Tpubop MoxeTr paboTaTh B PyYHOM M aBTOMATHUYECKOM pexkumax. Okugaemasi
touHOoCTh wu3MepeHuss CO, He xyxke 0.3%. Ilpubop PYCAJIKA mnpomen
UCIIBITAHUSI M TOTOBUTCS Ayl mpoBeneHus skcnepumenta Ha MKC B xome 18
skcnenuumu  (2008-2009). Ilocne otpabotku mMeroauku usMmepennit Ha MKC
koMmriakTHasi amnmaparypa tuna PYCAJIKA woxker ObITh HCHOJB30BaHa s
MOHUTOpPUHTA MAPHUKOBBIX Ta30B HA Pa3JIMYHBIX aBTOMATUYECKUX IIaThopmax,
BKJIFOYAs MUKPOCITYTHUKH.
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23.2. MHCTUTYT 3EMHOI'O MATHETU3MA, HOHOC®EPHI
N PACITPOCTPAHEHUSA PAIMOBOJIH
NMEHH H.B. IYIIKOBA PAH

2.3.2.1. IIpoekm KOPOHAC-®OTOH:
COJIHEYHAA U COIHEUHO-3EMHAA (PU3UKa

I'enunoceiicMosiornyeckuii MOHUTOPUHT CostHIA
B 3kcniepumente COKOJI/KOPOHAC-®OTOH

Ha cnyranke KOPOHAC-®OTOH, KOTOpbIii TOTOBHTCS K 3alyCKy B
2008 r., OyayT TPOJOIKEHBI TEIMOCEHMOIIOTHIECKUE UCCIIEAOBAHUS C TIOMOIIIBIO
mHorokaHanbHOro (Qoromerpa COKOJI (COmnueunsie KOJleGanus). Ilpubop
pazpabotan B U3MUPAH (puc.1). On Oyner mnpoBOAUTH HENPEPHIBHBIE U
BBICOKOCTAOWJIbHbIC ~ HAOJIIOJICHUS  Bapualliii HMHTEHCUBHOCTU  COJIHEYHOTO
W3ITyYCHHSI C TETbI0 M3ydeHus coOCTBeHHBIX KoneOanmii Comurna. [Ipenmaraemprii
npubop sBisieTcsa naidbHemuM passutueM QorometpoB AN DOC, xoTtopsie
BBITIOJTHSUTA aHAJIoTHIHbIe HaOmoaeHus Ha ciryTHukax KOPOHAC-U (1994-2001)
u KOPOHAC-® (2001-2005). ITo MeToay HAOMIOAEHUA U TI0 CBOUM TEXHUYECKUM
XapaKTepUCTUKaM OH Hambojee OJIM3KO COOTBETCTBYET COJHEYHBIM (hOTOMETpaM
SPM npoekra SOHO. ®otomerp COKOJI Oynmer oxBaTbiBaTh IIUPOKUI
CHEKTpaJbHBIA  JMana3oH HaOJMIOEHUS, MPOCTUPAIOIIUNACS OT  OJMKHETO
ynbrpaduonera no uHdppakpacHoro (280-1500 um) (tadn. 1). doromerp Oymer
HaOmonare CoJlHIIE KakK 3BE3AYy, 4YTO TMO3BOJHUT PErUCTPUPOBATH COJHEYHBIC
KojeOannss Hu3kux creneHeil ([ <3). B mpuBemeHHbIX HWKe Tabn. 2 u 3 maHO
CPaBHEHHE OCHOBHBIX XapaKTEPUCTUK TIeJIMOCEUCMOJIOTMUYECKUX MPUOOPOB
COKOJI/KOPOHAC-®OTOH, AU®OC/KOPOHAC-® u SOHO, a Takxke
MPUBEJICHO B3aUMHOE PACTIONI0KEHUE UX CIIEKTPAJIbHBIX JUAINIa30HOB.

OCHOBHBIC TEXHHYECKHE XapaKTEPUCTHKH MHOTOKAaHAJIBHOTO (OTOMETpa
COKOJI:

* (QoroMeTp mpemHazHAUEH IS U3MEpeHUs (IYKTyaluil WHTEHCUBHOCTH
ontudeckoro wu3naydeHuss ConaHua C 1[eNbl0 TMOJYyYEHHS CHEKTpa
COOCTBEHHBIX KOJI€OaHMI;

* U3MEPEHUS] MHTEHCUBHOCTH IUIAHUPYETCS MPOBOAUTH OJHOBPEMEHHO B
CEMHM OINTUYECKUX CIEKTPaJIbHBIX KaHanax: 280, 350, 500, 650, 850, 1100
u 1500 am ¢ mpuHoit nosocel 10 % OT 3HaUYEHHS LIEHTPAIbHON YaCTOTHI
(cM. Tabm. 1);

* OTHOCUTENIbHAs  pa3pemiaroiias CrIoCOOHOCTh MO  HMHTEHCUBHOCTHU
coctaBiaser 10° OT monHOM HMHTEeHCHMBHOCTH u3nmyueHus ConHUA Ha
BpeMeHHOM uHTepBaie 30 c;

* BpPEMEHHas JUCKPETHOCTb OTCYETOB MHTEHCUBHOCTU — 1 C;

* MOPOCTPAHCTBEHHOE pa3pelieHrne OTCYTCTBYET;

e moJe 3peHus poromerpa — 2°;

* paspemiaroias CmiocCOOHOCTh AaTYMKa OpUeHTAIMu poToMeTpa — S yrJIL.C.
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Ta6sauua 1. Criexrpanbabie quana3onsl poromerpa COKOJI u nx mupuna

AMANA30HA| BOJIHBI CIEKTPAJIbLHOIO CIIEKTPAJbHOT0
ANANA30HA, HM JUANA30HA, HM

Homep enTpanbHas qJIiMHA HIupuna ‘

3amuTHas KphIlIKa

A

A

Onrtuyeckuii MO1yJb

A

[InaTel 21€KTPOHUKH

Puc. 1. Muorokanansssiii potromerp COKOJI/KOPOHAC-®OTOH
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Tabauua 2. CpaBHeHHE XapaKTEPUCTUK T€TUOCEHCMOIOTMUECKUX MPUOOPOB
COKOJI-ANDPOC-SOHO

CnexkmpanvHulii Ipocmpancmeer-
IIpoexm Ilpubop Memoo ouanasom pOcp
Habo0enull, HMm Hoe paspeuienue
dypbe-TaxoMeT I113C-matpuna
MDI KOJIZgaHI/ISI CKO OI(?”FI/I 676,8 1024x1024 nukc,
P = 0-4500
Pe3zonaHcHas siuelika OrevicTaver
GOLF Ha napax Harpusg, |589,0 /= Oy— 3 yer,
SOHO KOJIeOaHHsI CKOPOCTH -
LOI Konebanus 12 sneMeHTHBbII
(VIRGO) WHTEHCUBHOCTHU 500 dboTomnon,
U3JIy4eHUs [=0-7
SPM Konebas 4518(2) OrtcyTCTBYET,
(VIRGO) WHTCHCHUBHOCTH /= 0.3
W3ITYyYCHUS 862
350
Konebanns 228 OtcyTcTBYET
KOPOHAC-® | JUDOC WHTESHCUBHOCTH 250 e 0y_3 yer,
W3ITyYCHUS 1100
1500
280
350
Konebanus 500
KOPOHAC- OtcyrcTBYyeT,
D®OTOH COKOJI WHTEHCUBHOCTHU 650 =03
W3ITy4YEHUS 850
1100
1500
Tabauna 3. BzanuMHOe pacmofiokeHUE CIICKTPAIbHBIX JHANa30HOB
MDI n
GOLF li

LOI

SPM N

i)
i)

INPOC T 1N i} i) i)
i)

COKOJ I 1
400 800 1200 1600
HM
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2.3.3. PUBUYECKUA UHCTUTYT UM. I1.H. IEBEJIEBA PAH

2.3.3.1. Fkcnepumenm TECHC no cnekmpockonuu Coanya ¢ BY®-0uanazone

OkcnepumenT TECUC (puc. 1) no uzobpaxaromeit cnektpockonuu CosiHIa
JIobkeH HaudaTbesi B cepeauHe 2008 1. Ha OOpTy pPOCCHUICKOTO CIyTHHKA
«Koponac-®oton». OpraHuzanueid, OTBETCTBEHHON 3a pa3pabOTKy Hay4dyHOUH
annapatypel TECUC u mnpoBeneHue sKkcnepuMmeHTa, sBisercss Jlaboparopus
pentreHoBckoit  actpoHomun  Comnma  ®HMAH  uwm. [1.H. JIeGenena
(http://tesis.lebedev.ru).

Puc. 1. Cnyrauk «Koponac-®oton» ¢ Teneckonamu TECUC

DKCIEpUMEHT HampaBiIeH Ha IMoJiyueHue uHpopMauuu o0 (U3NUECKUX
napamMeTpax W IPOCTPAHCTBEHHOM CTPYKType IUIa3Mbl IIEPEXOJHOrO CIIOA U
BHYTpPEHHEH U BHEIIHEH KOPOHBI C LENbI0 PELIECHUS CIEIYIOMIMX MPpooieM (pU3NKU
Connna: (1) uccnenoBanne MexaHW3Ma I'eHEpalUU COJIHEYHOIO BETpa M Harpesa
KOpOHbI, (2) pa3paboTKka METOAOB IMpeACKa3aHUsi KOCMUYECKOW morojsl, (3)
u3ydyeHue (OpMUPOBaHMS M JUHAMHMKU BBICOKOTEMIIEPATYpHOM KOPOHAJIBHOU
T1a3Mbl, (4) U3ydyeHHUE MEXaHHW3MOB HAKOIUICHHS W BHICBOOOXKIEHHS MarHWTHOU
SHEPIrUH BO BPEMs COJIHEUHBIX BCIIBILLIEK.

[IpocTpaHcTBEHHbIE, CIIEKTPANIbHBIE U BpeMeHHbIe XapakTepuctuku TECUC
3HAYUTEIBHO YIYYIIEHBI MO CpPaBHEHUIO ¢ ero mnpenmectseHHukom, CIIMPUT,
KOTOpBIi pabotan Ha opOute ¢ 31 wmioms 2001 roma mo 5 mexaGpst 2005 r.
B 3HauuTENBbHON CTENEHH 3TO CTAJO0 BO3MOXHBIM 332 CUET 3HAYUTEIBHOIO
nporpecca B IIPOM3BOJCTBE BBICOKOpAa3pelIalOlIel PEHTTEHOBCKOW ONTHUKH,
OCHOBaHHOW Ha MHOT'OCJIOMHBIX 3€pKajiaX HOPMaJIbHOTO IAa/ICHHUS.

205



2.3. UHOOPMALINA O MPOEKTAX ®EJEPAIIBHON KOCMWYECKOW NMPOIrPAMMbI POCCUW, HAXOASALMXCA B CTAOWM PASPAEOTKU

Hayunas annaparypa TECUC Bkiro4aeT 5 MHCTpYMEHTOB.

(1) Uactpyment MISH — wuzoOpaxkaroniuii  CIEKTPOTeIMOMETp  AJIs
perucTpallid  MOHOXpOMAaTHYeCKUX  u3o0pakeHuit  CojlHLA B JIMHHUH
BojoposonogooHoro mona MgXIl 8,42 A. HaGmomenus B nuauum MgXII
PEAOCTABISIOT uHbOopMaIIo 0 TeMneparype, IPOCTPAHCTBEHHOM
pacmpeneneHud W JAUHAMUKE BBICOKOTEMIIEPATYpPHOM IUIa3Mbl  COJIHEYHBIX
BCIIBIIIIEK M  aKTUBHBIX oOnacted. CrHekTporenuMerp MpeaHa3HayeH s
HaOmonennii CoslHIIa ¢ BBICOKHMM BpPEMEHHBIM pasperienneMm (nydme 10c B
pEXKUME dKCIIOHUPOBAHUS NMOJHOTO aucka ConHua).

(2) Muctpymerr EUSH  —  u3oOpaxaromuii  CIEKTPOreInoMeTp,
paboraromuii B quanazone 285-335 A. B ary oOnacTth momnajgaroT JMHUM HOHOB
Hell, SiIX, SiXI, FeXIV-FeXVI, MgVIII, NiXVIII, CaXVII, AlIX, FeXXIl u
IPYrUe CIIEKTpaibHbIe JTHHUHM, (OPMHUPYIOMIHECS IpH Temmeparype oT 5x10° 1o
1,2x10” K. Ontnueckas cxema EUSH ocHoBaHa Ha mu(PaKUMOHHON pelieTke
HAKJIOHHOTO MaJeHHUs] U MHOTOCIONHOM IMapaboIMyecKoM 3epKajie HOPMAaJIbHOTO
nagenus. Cnekrporenuomerp EUSH npenHazHaueH B OCHOBHOM st
CIIEKTPAIbHOM THArHOCTUKY KOPOHAJIBbHOM IJIa3MBbl.

(3) Nuctpyment FET — gBa Teneckoma cucTeMbI ['epmienss HOpMalabHOTO
najieHusi C MHOTOCIOMHBIMH 3epkainamu. IlepBblii Teneckonm paboTaer B
criekTpasibHOM obsactu 130—136 A, riae HaxoasaTCs CUiIbHBIC TUHUHM kene3a FeXX
132,84 A u FeXXIII 132,91 A. BTtopoil Teneckon perucTpupyer HU3JIy4YECHHE B
nuamnazonHe 290-320 A, ueHTpupoBaHHOM BOJM3M crekTpaibHoW nuHun Hell
303,8 A. U3oOpaxkeHus, MOAyd4aeMble TMEPBBIM TEIECKOIOM, MPEIOCTABISIOT
JAaHHbIE O JWHAMUKE W MPOCTPAHCTBEHHOM pACIpENCICHUH OYEHb Topsue
KOPOHAJIbHOM I1a3Mbl ¢ Temreparypoii Beime 10’ K. VIHTeHCHBHOE M37TydeHHe B
muann Hell 303,8 A mpou3BOoauTCs B OCHOBHOM B IIEPEXOAHOM CIIOE C
Temmeparypoii Bbime 10° K. Temeckomsl MOTYT paGoTaTh OJHOBPEMEHHO HITH
MOCJIEIOBATEHHO B 3aBUCUMOCTHU OT NMPOTPAMMBbI HAOJIIOICHUM.

(4) Unactpyment SEC — conHeuHblil KopoHOTpad), OCHOBAHHBIA Ha CXeMe
Puuu-Kperbena. Koponorpad SEC pabGotaer B nuamazone niauH BosiH 290-320 A
¢ cunbHbIMH JTHHUSAMH KpeMHMs SiXI 303,3 A u renus Hell 303,8 A. Ilone 3peHus
WHCTPYMEHTa 2,5°, 4TO MO3BOJISET HAOII0aTh BHYTPEHHIOI M BHEIIHIOIO KOPOHY
oT BbICOTHI 0,7 10 4 COMHEUYHBIX paguycoB. IHTEHCUBHOE U3Ty4Y€HUE COJIHEYHOIO
TUCKa B KopoHorpade TMOJABISETCS WCKYCCTBEHHOW JYHOW, HAIBUICHHON
HEIMOCPEICTBEHHO Ha MOBEpXHOCTh [13C-MaTpuILIbL.

(5) B noOaBieHne K mnepeyuciaeHHbIM Bbllle uHCTpyMeHTaM, TECHUC
BKIIFOYaeT B cebst (oTomerp-criektpomeTp SphinX, paspabotanuwii B lleHTpe
KOCMUYECKUX ucciaenoBannii [lonbckoit AkagemMun HayK.

[Tonmapii O0OBEM TOJNE3HOW HaydyHOW wWHpOpMaNUU, KOTOpPYH OyaeT
nonyyatb TECHUC, cocraBnsier okojio 2 I'0aiiT B ieHb, 4TO O0JIee YeM Ha MOPsI0K
npeBbIlaeT UHPOPMATUBHOCTD npeabiayiiero sxcrnepumenta, CITMPUT. Moxno
oxuaath, 4yro TECHUC cMoxer mpenoctaBisath okoyio 1000 uzoOpaxkeHuit
nosiHoro jucka ConHIla KKl AeHb. PazMep ogHOTO HEC)KaToro M300pa)keHus
oynet 2048x2048 nukceneld ¢ MPOCTPAHCTBEHHBIM pa3peIlIeHuEM JydIne 2 yri.c
1 OonbimHCTBA KaHaimoB. Okoino 10 % exeaneBHbIX n3o0paxkennit TECUC
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OyJIeT OTKPBITO Il KMCIOJIb30BaHMS WM CKauMBaHUS 4Yepe3 LEHTP JMOCTyla K
nanaeiM TECUC, koTopblit Oy1eT OTKPHIT 1O azipecy http://www.tesis.lebedev.ru.
TECHC craHeT Ba)XHOM 4acThiO MEXIyHAPOIHOM MPOrpaMMbl COBMECTHBIX
uccienoBanuii CoJiHIIa HA3EMHBIMH M KOCMHUYECKUMU 0OCEpBATOPUSIMU BO BpeMs
¢da3pl pocTa 1 MakCMMyMa TEKYIIETO COJHEYHOro nukia. CoJHEYHbIC BCIBIIIKU
UMEIOT MHOXXECTBO AacCIEKTOB, KOTOPHIE MOTYT OBITh IOJHOCTHIO MPOSCHEHBI
TOJIKO COBMECTHBIMH HAONIOJCHUSIMUA B ONTHYECKOM, PAJUO0 U PEHTTEHOBCKOM
nuranazoHax. TECUC nommkeH caenaTh CyIIECTBEHHBIN BKJIAJ B 3Ty KOOIMEPALUIO,
yBEIWYUB HallK 3HaHusi 0 COHIE U MEXaHHU3MaxX COJIHEUHOW aKTUBHOCTH.

ACTPOKOCMUWYECKHUHA HEHTP ®UAH

2.3.3.3. Kocmuueckasa oocepsamopus «PAJTHOACTPOH»
(npoexm «CIIEKTPP»)

JlaHHBI ~ TPOEKT  TPEACTaBIsSeT  CcOOOMU
Ha3eMHO-KOCMHUYECKU I uHTepdhepomeTp,
MpEeAHA3HAYEHHBI JUIsI HCCIEAOBAaHUS CTPYKTYpPbI
pa3INYHBIX 00BEKTOB BceneHHo# B CaHTUMETPOBOM
U JEUMETPOBOM JIMAIIa30HAX UIMH BOJIH C YIJIOBBIM
pa3pelieHuEM B HECKOJBKO MWUIMOHHBIX JIOJIEH
YIJIOBOM CEKyHAbl (T.e. B MWUIMOH pa3 JIydlle
YIJI0BOT'O pa3pelieHts YeJI0BEUECKoro riasa). Takoe
yIJ10BO€ pasperneHue JOCTUTaeTCs UL
panuouHTepdepoMerpa, COCTOSIILETO u3
KOCMUYECKOM aHTeHHbl auameTrpoM 10 wmeTpos,
3aIlyCKaeMoil Ha OKOJIO3EMHYIO OpOMTY C aroreem
350 000 km 51 KPYITHEUIINX HAa3EMHBIX
pannoTeneckonoB. (CBEPXBBICOKOE YIJIOBOE pa3pEIICHUE SIBISIETCS KIIOYEBBIM
napaMeTpoM JaHHOTO rpoekTa. [TockonbKy HanbosblIee 3HaUeHHe 6a30BOM JTUHUN
Ha36MHO-KOCMHUYECKOr0 MHTepdepoMeTpa ONM3KO K PACCTOSIHUIO OT 3eMJIH 10
JIyHBI, TO C €ro MOMOIIBIO MOSBISAETCS BO3MOKHOCTH OIPEAEIICHUS YTIOBBIX
pa3MeEpOB  HCTOYHMKOB KOCMHMYECKOTO pPAJHOM3IYYEHMs, HX CTPYKTYpHI,
COOCTBEHHBIX JBM)KEHUN U PACCTOSIHUM, a TAK)XKe MOJIyYEHUS UX CIIEKTPalIbHBIX U
HOJIAPU3ALMOHHBIX U300paXeHUH B JECATKH pa3 JIyULIUX MO KAayecTBY, YEM 3ITO
BO3MOKHO B HACTOAILIEE BpeMs s JIIOObIX CYHIECTBYIOLIMX HA3€MHBIX
paanouHTepHEpOMETPOB.

Opbura npoekra «PaguoacTpoH», rpaBUTAIMOHHO Bo3MyIaeMas JIyHOM,
UMEET CIEAYIOINE TapaMeTpBbI:

Panuyc nepures: >10000 xkm
HauanrHoe HakJIOHEHHUE: 51,6°
Cpennuit paauyc anores: 350 000 kM
Cpennuii nepuoj BpalieHus: 9,5 nueit

3anyck MUCCH TUTaHUpyeTcsl B iepBoil mojoBuHe 2009 r.
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2.3. UHOOPMALINA O MPOEKTAX ®EJEPAIIBHON KOCMWYECKOW NMPOIrPAMMbI POCCUW, HAXOASALMXCA B CTAOWM PASPAEOTKU

234. UHCTUTYT PAAMOTEXHUKU U DJIEKTPOHUKHU
HUM. B.A. KOTEJIBHUKOBA PAH

2.34.1. Paouomempuueckas cucmema L-ouanazona
014 KOCMUYECKUX UCC/1e006AHUT

C uenpro pa3BUTHS U COBEPILIEHCTBOBAHMS METOJOB HAOIIOIEHU 3EMIIH U3
kocmoca CBY paavoMeTpUYeCKMMM CpENCTBAMU B JEHUMETPOBOM JHANA30HE
pa3pabaTeiBaeTCs HOBBIM HaydHbI mpubop — manopamubiii CBU-pagmometp
«3oua-IIIT» myga ycraHOBKM ero Ha Maiblid kocMuyeckuid anmapat «MKA-ITH1»
pazpabotku DPI'YII «HIIO wum. C.A.JlaBoukuHa» (IUTAHUPYEMBIH 3aMycK —
2008 r.). T'omoBHass HayuyHas opraHuzauus — HHCTUTYT paguOTEXHUKH U
anektpouukn PAH (MPD PAH), pa3paboTuuk U moCTaBIIMK HAYYHOTO Mpubdopa -
OI'YIT CKb HWPD PAH. HWcnonb3oBanue paguoMerpa L-nuamazona miid
KOCMHYECKMX HCCJIEOBAaHUI HANpaBlI€HO HA pelIeHHe 3ajad 1o pa3paboTke
paano(pu3NUECKUX METOJI0B JUCTAHIIMOHHOTO 30HAMPOBAaHMS 3€MJIM U3 KOCMOCa B
NEPCIEKTUBHOM JIEMMETPOBOM JMANa30HE JJIEKTPOMArHUTHBIX BOJH JUIA
U3ydeHus (U3NYECKUX SIBJIEHUI W IMPOLIECCOB B CHUCTEME aTMmocdepa — 3eMHas
MOBEPXHOCTh, BIIMSAHUS BHEIIHUX (PAKTOPOB (TallaKTUYECKUH (OH, HOHOC]epa
U Ip.) Ha U3MEpsAEMbIE XapaKTEPUCTHUKU OOBEKTOB, H3YyYECHHS] [TOMEXOBOM
00CTaHOBKH, a TaK)Ke JJI Pa3BUTHS METOJIOB COBMECTHOW OOpaOOTKH JaHHBIX C
Pa3HBIM IPOCTPAHCTBEHHBIM PA3PEILICHUEM.

[TanHOpamMHBIE M3MEpeHHUs pa3padbaTbIBAaEMbIM MPUOOPOM 00ECTIEUUBAIOTCS
IIyTEM OAHOBpeMEHHOT0 n3MepeHnss CBY-n3nyyeHns ¢ pa3HbIX y4acTKOB 3€MHOU
NOBEPXHOCTH  C  IIOMOINBKO  2-Iy4eBOM  AHTEHHBI M 2-KaHAJIBHOTO
PaaMOMETPUYECKOTO TPUEMHUKA.

Texnuueckue xapakmepucmuxku paduwwempu%cxozo Komnjiekca

KomuuectBo nyuei 2
[Tonspuzanus JINHENHas
Cpennsist wactota, MI'ng 1410
[IIupuna nonocs! npuema, MI'n 20
DyKTyallMOHHAs YyBCTBUTEIBHOCTD, K <0,3
JlnanaszoH u3MepsieMbIX CUTHAJIOB, K 10-320
Hanpsixenue nutanusi, B +28
[Torpebnsiemast MOIHOCTH, BA <60
Macca, xr <10
["aGapuTsl, MM
ook CBY 400x300x50
aHTEHHa 800x510x40

[lonernass koudurypamuss kocmuueckoro anmapara <«MKA-ITHI» wu
panuomeTpuieckoro komruiekca «3oua-I111» npencrasnena na puc. 1.
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Puc. 1. [Tonernas koHpurypamnus kocmudeckoro anmnapara «MKA-TTH1»
U PaJuOMETpUIECKOro KoMiuiekca «30Ha-1111».

C momomipto HOBOro HaywyHoro mpubopa «3oHa-IIIl» OymyT momydeHs
JaHHbIE JJIs1 PELLIEHUS LIeJIOr0 psifia HAYyYHbIX U MIPAKTUYECKUX 3aau:

1.

N

SN kW

o %

KapTHUPOBAHUE BJIAXXHOCTH TOYB (B T. 4. IMOJ JIECHBIM IIOJIOTOM) IIO
TEPPUTOPHAM PETHOHAIIBHOTO U TJI00ATBFHOTO MAcIITa0O0B;
HCCIIeIOBAaHUE TeMIIEPaTypPHO-BIXKHOCTHOT'O COCTOSTHUSI JIECOOOJIOTHBIX
CHUCTEM,;

M3yYeHHE OMOMETPHUCCKUX XapaKTEPHUCTHUK PACTUTEILHOCTH;

M3YUYCHHE COJICHOCTU BOJIHBIX aKBaTOPHUIA;

MCCIICIOBAHUE TIISIMAIBHBIX U MEP3JIOTHBIX 30H;

M3ydeHUE dHEProOOMEHa CHUCTEMBI OKeaH-CyIa-aTMocdepa (COBMECTHO
C TaHHBIMHU JPYTUX JTATINKOB);

HCCIICIOBAHUE T€OTEPMAIBbHOW AESTEILHOCTH, OLEHKA TPaHUIbl 30H U
TEMIEPaTypPHOTO PEKUMA;

M3y4eHUE TTIOMEXOBOI 00CTaHOBKH;

pPa3BUTHE METOJIOB KaTMOPOBKHU JIAHHBIX;

. pa3BUTHC MCTOIAOB COBMECTHOU O6pa6OTKH JaHHBIX C PA3HBIM

IIPOCTPAHCTBCHHBIM PAa3pCIICHHUCM.
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Puc. 2. Pe3ynbrarsl caMoneTHOro KapTorpahupoBaHusl BIAKHOCTH ITOYBBI
(B@XHOCTB BBIP2KEHA B r/em’)
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Pe3ynbraThl ~ KOCMMYECKMX  OJKCHEPUMEHTOB  IO3BOJAT  OLICHUTH
sp¢extuBHOCTE CBY-paguomerpun L-nuanazoHa A OonpeneieHHs BIaKHOCTU
NoYyB M OHOMAacChl PacTUTEIbHOCTH, COJIEGHOCTH Mopei. OkugaemMoe Yucio
rpajalyil B IMarna3oHe U3MEHEHUM XapaKTEPHBIX BEJIIMYMH BJIAXXKHOCTH II0YB HA
OONBIINX TEPPUTOPUIX — 1O S5 Tpajganuii (B KauecTBEe MpPUMEpPa 0XKHUIAEMBIX
pe3yibTaTOB KOCMHMYECKUX SKCIEPUMEHTOB HA PHC. 2 TNPUBEICHBI PE3YJIbTaThI
CaMOJIETHOI'O KapTorpadupoBaHUs BJIAKHOCTH TOYBBI Ha JUIMHE BOJHBI 21 cMm),
OMOMAacCChl PACTUTEIBHOCTH — J10 3, COJICHOCTU aKBaTOpUN — 2-3 rpajaluu.
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2.3.5. AHCTUTYT TrEOXUMHUHU U AHAJIUTUYECKOH
XUMHUHN UMEHHA B.1. BEPHA/ICKOI'O PAH

2.3.5.1. IIpoekm «@OBOC-I' PYHT»
1. Hay4yHble 3a1a4u
B 2009 r. B coorBerctBum ¢ denepanbHON KOCMHYECKOM NIPOTrpaMMOU
Poccun Oynet ocymiecTBieH 3amyck KocMudeckoro anmapata «Poboc-I'pyHT».
B T1abn. 1 mpuBenmeHsl riaBHbIE HaydHbIE 3a7a4d, KOTOPHIE MOTYT OBITH
pelIeHbl TOJIbKO MpH JOCTaBKe Ha 3emiito oOpas3noB rpyHta doboca, u JHIIb
4acTUYHO — 0€3 JOCTaBKH IpyHTA.

Tabauna 1. 3amaun, KOTOPHIE HAIO PEIIUTH

e
- .
/

"\ Poacreenno au BemiectBo ®oboca BemecTBy Mapca u SNC meteopuToB?

\

[
\\\ \‘k/ 0'"°- 0" - 0", Kr/Ar/Ne coorHowmeHNE (puc. 1, puc. 2)

Nmerotcs mu Ha @oboce yacTulibl, BEIOPOIIEHHBIE ¢ TOBEpXHOCTH Mapca?
~ " Ilouck u aHanmu3 Takoro Matepuaia

Ectp 1 Ha ®oboce ciiepl MPOTOCOTHEYHOTO BEIIECTBA?
A\ " H30monHvle anomanuu

\ \/} Hmeercs 11 Ha Poboce OpPraHn4YCCKOC BECIICCTBO U KaKOBa €ro npnpoz[a?
\|/b/ HpI/IcyTCTBI/Ie AMHUHOKHCJIOT, HYKJICUHOBBIX OCHOBaHUM U Ap.

/ \ Cnoxen a1 @o60oc mepBUYHBIM WM MpoLIeAInM auddepeHuaio matepuaiom?
REE cootHomenue. Munepanorus.

. Bospact ®oboca
‘. 1.Sm/Nd, 2. Hf/W, 3. U/Pb /Rb/Sr

{ ) K o 6oca?
. ) K 3KaKOMy TI/Illé[y MeTle70pI/IT01]z JU3KO TI0 cocTaBy BerecTBo @oboca?
. 87C,dD,8 "O-6 '0-0 "0, HyO (puc.1, puc.2)

( . Buyrpennss ctpykrypa ®oboca - JloctaBka rpyHTa
CeiicMo30HAMpOBaHNE -~ HeobOxoauMma

~~ > Mopponorus noepxHoctHoro ciost Podoca ' 3azjaya BBIOIHAMA
;v, Buneounsobpakenue, J0CTaBICHHbIE 6e3 JoCTaBKU TpyHTa
N o6pasib TpyHTA
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2. Hayunble npu0oOpbI M X TEXHUYECKHE XAPAKTEPUCTUKH

st arrecranmmu Mecta mnocaakd Ha Poboce KOCMHUYECKOro armapara
«®ob6oc-I'pynt» B TEOXU PAH pazpabarbiBaeTcs U U3rOTABIUBAETCS KOMILIEKC
Hay4YHOU anmnaparypsl:

I'amma-cnekTpomerp ®OI'C  npenHasHayeH Uisl  ONpPEIETICHUS
KOHILICHTPAIlMM  €CTECTBEHHBIX  PAJAUOAKTUBHBIX U  OCHOBHBIX
OpOI000PA3yIOIIMX 3JIEMEHTOB: BOJOpOJA, YIJEepona, KHUCIOPOJa,
MarHusi, aJIOMUHUS, KPEMHMS, Kalus, KaJlblMs, THUTaHa, MapraHua,
JKeJie3a, TOPUS U ypaHa B CJIO€ MOPOAbI TOJIHHON 1-2 M.

HeliTpOHHBII JETEKTOP KOHCMPYKMUBHO 6XO0Um 6 COCmas 2amMma-
cnekmpomempa @OI'C u mpeHa3HAYECH JJIsI ONPEACTICHNS] KOHUECHTPAIUN
BOJIOPOJIOCOIEPKAIIMX BEIIECTB B IOBEPXHOCTHOM ciioe rpyHTa Poboca.
JerekTop kocmmuueckoii mnbliim METEOP-® npennazHaduen mid
OIpe/ieNIeHNs MJIOTHOCTH METEOPHOro NMoToKa BOIM3M Mapca, noimydeHus
JAHHBIX O (PU3UKO-IMHAMUYECKUX TapaMeTpax METEOPHBIX YACTHII,
NpUHAUIeKAIMX TbUIEBOM 000J0uke Mapca, Al OLUEHKH METEOpHOM
OMAaCHOCTH MOJIETOB KOCMUYECKHUX aIapaToB.

Macc-cnekrpomerp MAJI-1 npenHasHaueH 1Jig UCCIEIOBAHMS COCTaBa
razo00pa3HON KOMIIOHEHTHI TOPO/IbI.

Tepmonerektrop TEPMO®OB mnpeanazHayeH mis TEIo(QU3NYECKUX
U3MEPEHHI B IPUIIOBEPXHOCTHOM clioe rpyHTa Poboca (paboThl BemyTCs
coBMecTHO ¢ MHCTMTYTOM NpuknagHon matematnku PAH).

Ceiicmomerp CEHCMO-1 IpeaHa3HAYEH VI TIOJy4eHUs
CEHCMMYECKUX JAHHBIX (CEMCMOIPAMM) M 3aIIMCH YPOBHS CEUCMHUYECKOTO
nryma Jais  pemieHus  (PyHIAMEHTANbHBIX M TMPUKIAJAHBIX — 3a]ad:
IIPOUCXO0XKJIEHUE U BHYTpeHHee cTpoeHne doboca, ra3onbpuieBble MOTOKU
OKpecTHOcTH Mapca, CTpyKTypa H IUIOTHOCTb  PErojiuTa, €ro
MEXaHUYECKUE XapakTepUCTUKU (pabOThl BEAYTCSI COBMECTHO C
HNucturyrom pusuku 3emnu PAH).

B 1a6:. 2 npuBeeHbl OCHOBHBIE TEXHUYECKUE XaPaKTEPUCTUKU YKa3aHHbBIX
HAy4YHbIX MPUOOPOB.

Tabauua 2. TexHuueckue XapakTepUCTUKN HaAyYHBIX TIPHOOPOB

I'amma-cnekTpomerp Macca npubopa 5,4 kr
@0rc UYro n3mepsiercs OHeprus raMmma-KBaHTOB, TOTOK TEIIOBBIX
HEUTPOHOB
Jlnama3oH u3MepeHuit I'amma-kBanTer: ot 0,3 10 9,0 MbB,
Heiirpons! 10 0,4 5B
TodHOCTH UBMEPEHUN 1-2 Bec.% Oy OCHOBHBIX
IOPO0I000PA3YIOIINX JIEMEHTOB
Macc-cniekTpoMeTp Macca npubopa 3,6 xr
MAJI-1 UYro n3mepsiercs Macca HOHOB Ta30BOM KOMIIOHEHTBHI,
BBIJICJICHHOH 13 rpyHTa Doboca
Jlnana3oH n3mMepeHuit Ot 1 10400 a.e.m.
To4HOCTH UBMEPEHUN Jlyuamie 1 a.e.Mm.
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TepMmoaerexkTop Macca npubopa 0,3 xr

TEPMO®Ob Urto uzmepsiercs Temneparypa rpyHTa
Junana3on usmepeHui 100-380 K
To4HOCTH U3MEPEHHIT 0,25°

CeilicmomeTp Macca npubopa 0,75 kr

CEHCMO-1 Urto uzmepsiercs YckopeHue, CKOpoCTh, CMEIIIEHUE
Jnana3oH nusmepenuit He menee 100 b, 107...10 % M
TouHOCTh N3MeEpeHuil 10%

JerexkTop Macca npubopa 3,5 kv

KOCMHMYeCKOH NMbLIN Urto uzmepsiercs Macca, CKOpOCTh METEOPHBIX YaCTHII.

METEOP-® Junamna3zon usmepeHuit Cxopoctb oT 3 10 35 KM/C

Macca ot 107 o 10701

To4HOCTE N3MEPEHMIT

Macca 30 %

CkopocThb:

10% — B nquanaszone 3—10 xm/c
30% — B nuamnazone 11-35 xkm/c

B pamkax OKP ®OBOC-I'PYHT pa3zpaboraH ¥ BBINYIIEH KOMIUIEKT
HAyYHO-TEXHUYECKOW JIOKYMEHTallUH,
TexHuueckoe 3ajjaHue Ha KOMILJIEKC HAy4YHOH ammapaTypbl, rabapuTHbBIE YEPTEKH,
CXEMbl BJIEKTPUYECKUX COCIUHEHMH U Jp. M3roToBiieHbl HATypHO-MacCOBBIE
MaKeTbl, TETJIOBbIE SIKBUBAJICHTHI U TEXHOJIOTHYECKHE 00pa3iibl TPUOOPOB.

Ha puc. 3—7 npusenens! Gpororpaduu npubopos.

Puc. 3. 'amma-ciekTpomeTp
OOIC

TOM YHCJIC

Puc. 4. Macc-cniektpomeTp
MAIJI-1

OCKU3HBIM  MPOEKT,

Puc. 5. TepmogaetexTop
TEPMO®Ob

Puc. 6. Ceiicmomerp CEMICMO-1

Puc. 7. JlerekTop KOCMUYECKON MBUIHA
METEQOP-®
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3. IlnanupyeMble pe3yabTaThl HCCJIeJ0BAHUN U IKCIIEPUMEHTOB

OcHoBHOI1 11en1bI0 TpoekTa «Poboc-I'pyHT» siBNIsieTCs 3a00p U TOCTaBKa Ha
3emitto 06pasnoB rpyHta ®obdoca. M3yuenne o6pas3oB rpyHTa MO3BOJIUT HPOIUTH
CBET Ha MPOIECC IIaHETOOOpa3oBaHUA. DTO Ba)XXHO 3HATH MPEXKIE BCETO IS
MOHMMAHUSl PAaHHEW HUCTOpHUM 3€MJIM, B TOM YHCIE YCIOBUM BO3HHUKHOBEHUS
JKWU3HU, TO3BOJUT BBISICHUTH CTPYKTYPY M COCTaB BEUIECTBA, U3 KOTOPOIO
dbopmupoBanucey minaHetsl. Ecimu  Mape, 3emis, JlyHa meperuiaBieHsl,
mudpepeHIUpoBaHbl M U3MEHEHBI BTOPUUYHBIME TIporieccamu, To @oboc, sBiseTcs
YHUKaJIbHBIM OOBEKTOM ISl IOHMMAaHUsI MEXaHW3Ma TUIAHETOOOPa30BAHMS.

2.3.5.2. Ilpoexm <JIYHA-TI'JIOb»

B coorBerctBun ¢ ®enepanpHOM KOCMHUYECKOW mporpammon Poccum Ha
20062015 rr. peammsyercs mpoekt «JIYHA-I'JIOb». Hameuaemass nmara
3anmycka — 2012 r.

OCHOBHBIE HAYYHBIE 3a/1a41 [TPOEKTA:

1. UccnenoBanue BHyTpEHHETO cTpOeHUs JIyHBI.

2. UccnenoBanue kparepa IOxnHOro nomtoca JIyHsl.

1. UccnenoBanne BHYyTPeHHero crpoenns JIyHsol

Uccnenosanue JIyHbl U €€ BHYTPEHHETO CTPOEHHUS AAET KIIFOU K TOHUMAHUIO
paHHE UCTOPUM U SBOJIIOIUY IJIAHET 3€MHOU TPYIIIbI, CIYTHUKOB JPYTUX IJIAHET
U, TJIaBHOE, K PEIICHUIO MPOOJEMbl MPOUCXOXKACHUSI cuctembl 3emisa-JlyHa. B
HACTOSIIEE BPEMSsI CYIIECTBYET TPU OCHOBHBIC TMIIOTE3bl: TUIOTE3a aKKyMYJISIIIUN
JlyHpl W3 mJaHeTe3WMAJIel, TUIOTe3a MEerammmakTa, rurnore3a (OpMUPOBAHUS
NBOMHOW  cucrembl. Ha puc.8  cxemaTmyHO  NPEACTABIEHBI  JTAHHBIE
runote3bl.Pazmep simpa JIyHbI SIBISIETCST T€OXMMUUYECKUM IapaMeTpoM BbIOOpa
HamOoJiee BEpOSITHOTO ClieHapHs 3apokaeHust U ¢popmupoBanus JlyHel. ['unoresa
MEranMnakTa M akKKpeUud JIyHbl U3 IUIAHETE3UMAaleil COBMECTHUMBI C MAaJIbIM
pa3mepom siapa (Menee 1 % maccsl Jlynsl). @opmupoBanue JIyHbl Kak JIBOMHOM
CHUCTEMbI W3 KOJUIAMCHPYIOLIEro o0jaka TpeOyeT 3HAYMUTEIBHOTO sjipa (OKOJIO
5 %).

Bce runoressl 0 NpoucxXoxkAEHUU BellecTBa JIyHbI TOKHBI YAOBIETBOPATh
U3BECTHBIM  T€OXMMHUYECKUM  KPUTEpPHUSIM, BBISBICHHBIM B  PE3yJbTare
WCCJICIOBaHMsI OOpa3oB JYHHOTO TpyHTa: nedumut xeme3a, OOCTHEHHOCTH
JETYYUMHU DJIEMEHTaMH, CIenu(pUIecKrii XapakTep CHICpPO(PIIBHBIX AIEMEHTOB,
oborameHHOCT,  pedpakTopHbiMH  dyieMeHTamu.  OOorameHHOCTh  JIyHBI
pedpaKkTOpHBIMU 3JIEMEHTAMHU O3HA4aeT MPOXO0XKICHUE Jlynon
BBICOKOTEMIIEPATYPHOU CTAIUH B TIpoIiecce ee 00pa3oBaHus (MOJIEIh KOJIIAICa).

B HacTtosiiee Bpemsi HET pealibHbIX OLIEHOK KOHIEHTPALMKM TYTOIUIaBKUX
anemMeHToB B JIyHe, OJIHaKO »JIAaCTUYHbIE CBOMCTBA MAHTUHM 3aBUCAT OT €€
XUMHUYECKOTO M MHUHEPAJIbHOTO COCTaBa, B YAaCTHOCTU, OT coaepxkanus Al203.
CymiecTByeT KOppEesiMs MEXKIY COJIEPKAHUEM TYrOIUIaBKUX DJIIEMEHTOB U
pa3mMepoMm JyHHOrO sjpa. Hu3kue KOHIIEHTpauuu TYroIuIaBKUX 3JIEMEHTOB B JIyHe
(ananornyHo 3emJ€) O3HAYaeT HAJIMYHUE MAJoro sjapa WU OTCYTCTBHUE €T0
BOOOIIIE.
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Konnenranust Al m apyrux TYromiaBKHX 3JIEMEHTOB B JIYHHBIX HeApax
MOKET OBbITh OLIEHEHA TOJIBKO MO CEHCMUYECKUM JIaHHBIM.

Ceitcmnueckue nansbie o muccusiMm AIIOJIJIOH He mo3Bonwiv NOJy4UTh
cericMuueckuil mpoduik U Apyrue xapakrepuctuku Heap JIyHsl Ay rioyOun Golee
1000 kM (puc. 9).

CoBpeMeHHas UWHTeprperanus npoduiiss cecMUYEeCKUX BOJH B HeIpax
JIynel cormacyetrcsi ¢ BbICOKUM cojiepkanueM Al203. OgHako celcMUYeCcKux
JAHHBIX CIUIITIKOM MaJjlo JJisi BBIOOpa TUIIOTE3bI (hopMupoBanus JIyHBI 110 JaHHOMY
napameTpy.

TexHUYeCcKUM CpeJICTBOM ISl W3Yy4E€HUsT BHYTpPEHHEro ctpoeHus JIyHbl
SBJISIIOTCSI BHEJIPSIEMbIE 30H 1bI-IIEHETPATOPHI.

Oorcudaemvie pezynvmamvl. BHyTpeHHss cTpykrypa JIyHbl U pasmep sapa,
KOTOPbIE TTO3BOJIAT CIeNIaTh BHIOOP HanOoJiee BEPOSTHOTO CIIEHAPHS 3aPOKICHUS U
pazButus cucrembl 3emisi-JIyna.2. McciaenoBanne kparepa IO:kHoro moJiioca
JIyHbI
OCHOBHOI OTJIMYUTEIHHOM OCOOCHHOCTHIO TMOJSPHBIX pailoHOB JIyHBI
SBJIIETCSI AHOMAJIbHBIM TEMITIEpaTypHBIN PEXUM, TIPU KOTOPOM (HOPMHUPOBAHHUE U
JajibHeNas DBOJIFOLMS IIOBEPXHOCTHOTO cros IIPOUCXOIAT B
HU3KOTEMIIEPATYPHBIX YCJIOBHUSIX MPU HE3HAUYUTEITHHOM COJHEYHOM OOJIyYEHUU
WM JIa)K€ TPU TMOJHOM €ro OTCYTCTBHM. [lOCTOAHHO 3aTEHEHHBIE MECTa B
MPUTONSAPHBIX 00JacTsAX JIyHBI MOTYT CIYKUTHh XOJIOAHBIMH JIOBYIIKAMH JIJISI
JIETY4HX JIEMEHTOB U coequHeHn. OCHOBHBIMU 3aJjausiMU UCCIIEIOBAHUS KpaTepa
FOxHoro nontoca JIyHbI SIBISIOTCS:
* U3y4YEHUE XapaKTEPUCTHK JYHHOTO TPyHTa, C(HOPMHUPOBAHHOTO B
AKCTPEMAIIBHBIX YCIIOBUSX;

* OMNpEIENICHUE KOHUEHTPALMA JETYy4YuX SJIEMEHTOB U coeauHeHnil CHy,
C,He, CO, CO,, Ny, Hy, Hy,S, H,0, SO,, COS, CS,;

* ONpPEAEICHUE HAJMYUS BOBI.

HccnenoBanue cocraBa jeTyunx JIyHbI pecTaBisieT OrpOMHBIN UHTEpeC U
KaK BO3MOYKHOCTb OTKPBITh HCTOKU IPOUCXOXKACHUS U 3apPOXKACHUS KU3HU.

HccnenoBanmne kparepa HOxnoro Ilomoca JIyHBI TO3BONHMT ONpEIETUTH
3arackl BOJbI, YTO HEOOXOAUMO NJISl NaJbHEHIINX SKCIEIUIUI, B TOM YUCIe, IS
cTpouTenbcTBa 6a3 Ha Jlyne.

3amaya no wucciaenoBaHuto kparepa HOxxnoro Ilomoca Jlynel Oyner
peann3oBaHa C IOMOLIbIO MOCAJOYHOIO ammapaTa ¢ KOMIUIEKCOM Hay4HOM
anmapaTyphbl.
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2.3.6. HUM SIAEPHOM ®U3UKU UMEHMU JI.B. CKOBEJIBIIBIHA
MOCKOBCKOI'O 'OCYAJAPCTBEHHOI'O YHUBEPCUTETA
MMEHHU M.B. TJOMOHOCOBA

2.3.6.1. Yxcnepumenm ConPao
Ha 6opmy poccuiicko-unouiickozo cnymuuka YouthSat

OcHoBHOI 1enbl0 npoekta YouthSat sBisgercs peanu3anus KOCMHYECKOTO
HKCIIEPUMEHTA M0 MCCIEIOBAHUIO COJIHEYHON BCIBIIIEYHON aKTHBHOCTU Ha OOPTY
MHKPOCHYTHHMKA. MCronp30BaHME MUKPOCIIYTHHKAa O3HA4aeT IPUBJICYEHUE
MOJIOJIBIX HCCIIE/IOBATENIEH, T.€. CTYAEHTOB M ACHUPAHTOB HAa BCEX CTaIUAX
HOJIFOTOBKU U peaTn3alui KOCMHUYECKOT0 IKCIIepUMeHTa. Takum 00pa3oM, IpoeKT
UMEET Hay4HbIe U 00pa30BaTEIIbHbIC LIEIH.

I'maBHas Hay4Has [€Jb MPOEKTa COCTOUT B M3YYEHHH COJIHEYHOU
AKTUBHOCTHU IPU KOMIUJIEKCHOM MOHUTOPHHIE IIPOLIECCOB BBIJACICHMS YHEPTUU Ha
ConHIle B IIMPOKOM MOJOCE DSJIEKTPOMATHUTHBIX H3JIIYYEHUH M 3apsHKCHHBIX
gacTuiax. Takue U3MepeHUs] MOTYT OBbITh HCIIOJNB30BAHBI JJISI KPATKOCPOYHOTO
NPEACKA3aHNS TOSBICHHSI TOTOKOB YacTUIl B MEXIUIAHETHOM Cpele M OKOJIO
3emiu, KOTOpbIE MOTYT OBITh OMAaCHBI IS OOMTAEMBIX M aBTOMATHYECKHX
KOCMMYECKHX IOJIETOB. Y HUKAJBbHBIM METOJOM M3Yy4YE€HUS COJHEYHBIX BCIIBILIEK U
IIPOTHO3a paJWalMM SBISETCS KOMIUIEKCHBIM aHAIW3 JAHHBIX, IOJYyYECHHBIX B
BO3MOXKHO 00Jiee IMHUPOKOM JHAra30He THUIOB U HEPTU MPOSBICHUIN COMHEYHOU
Benbikd. Hambonee wHGOpPMATHBHBIM NPOTHO3 paAvaliy JIOCTUTAETCS TMpU
00BbEIMHEHNN PETUCTPAIMH >KECTKUX TamMMma-Iydel (C IHEeprusMu TPOTOHOB B
COTHU M ThICSYM K3B) U Nnpy HENOCPEACTBEHHOM U3MEPEHUU MOTOKOB 3JIEKTPOHOB
B TOM € CaMOM JMana3oHe SHEPIHil, a TAKKE MOTOKOB IPOTOHOB C 3Hepruei >10
Mb5B. BpeMeHHON XOJ XKECTKUX ramMma JIydyed U JUHAMHUKA UX CIIEKTpa BO BpEMs
BCIIBIILIKK JJAIOT TOYHOE BpPEMsI MOSBICHUS dHEPTrUYHbIX yacTull Ha CoJIHIE U HX
DHEPrur. byzaer Takke omnpeneseHa KOppessius MeXIAy raMma JydyamMu U
ITOTOKAaMH 3JIEKTPOHOB U MPOTOHOB B MEKIUIAHETHOU CpEJIE.

['maBHass oOpa3oBaTenbHas I€Jdb COCTOUT B BOBJICUEHHWU CTYIACHTOB U
ACTIMPAHTOB B HW3YYCHHH NPOOJIEMBI CONTHEYHOW AKTUBHOCTU ISl TONy4YEHUS
PEaTbHOIO ONBITA B IMOJATOTOBKE KOCMUYECKOTO IKCIIEPUMEHTA, Er0 PEATU3ALNUN U
aHaJIn3€e TaHHBIX.

Miuccus u ee cTaryc

CnyTHHK JOJDKEH OBITH 3allyllleH Ha COJIHEYHO-CHHXPOHHYIO OpOUTY C
BbIcOTOM OKOJIo 600 kM B nexabpe 2008 r. B HacTosiiiee BpeMs MOATOTOBIIEHA U
MPOTECTUPOBAHA WHXKEHEpHAasi MOJeNIb HaydyHoro Moxayias. OHa roToBa i
repeaayr MHAUKMCKON CTOpOHE. [10ArOTOBIEHHBIN TTOJETHBIN BAPUAHT B HACTOAIIEE
BpEMSI MPOXOAUT UCTIBITAHUS.

Hayunoe o0opynoBanue

Hayunoe oGopynoBanue Bkmtouaer npubop ConPan. Bymer m3mepsarbes
BPEMEHHOUW POQPUIIL COTHEYHOM BCIBIIIKHU B JKECTKUX PEHTreHOBCKUX Jydax (10—
100 x3B), a mmpoxonosocHslid cnektp (0,02-10,0 M3B) Oyner usmepsThecs Kak
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4acTh pexuMa paboThl mpubOopa. [pyras yacTe mpubopa mpeaHa3HAUYCHA IS
U3MEPEHUS BJIEKTPOHOB MU TMPOTOHOB B auama3zoHe sHepruil 0,3-3,0 MaB u 3-
100 MaB cooTBeTcTBEHHO. DTO J1acT BO3MOXHOCTH ONPEAEISATh KOPPEIsluu
MEXIY aKTHUBHOCTBHIO COJIHEYHBIX BCIIBIIIEK B JKECTKOM 3JEKTPOMArHUTHOM
U3JTyYeHUH U UHTEHCUBHOCTBIO 3aPSKEHHBIX YaCTHI] YCKOPEHHBIX BO BCIIBIIIKE.

O6a pnerekTtopa OyayT TMOMENICHBI B OJWH JETEKTUPYIOIIUH OJIOK,
OCHOBAaHHBIA Ha TPOCTON KOHCTPYKIUHU. JIETEKTOp >KECTKUX PEHTTEHOBCKHUX U
ramma sydeid coctouT n3 cuuHTILIATOpa Nal(T1)/CsI(TI) u poToymMHONKMTETHHON
dbocBuy cuctembl. JleTeKTop 3apsDKCHHBIX YaCTHIl SBJISETCS KOMOWHAImein
YeThlpeX  KpeMHHEBBIX  IutacTMH. (O0a  W3MepeHus,  HCHOJb3YIOLINE
CIMHIWUITOPHBIA W  KPEMHHUEBBIH  JETEKTOPHI, JaloT uHpopManuo 00
O0COOEHHOCTSX COJTHEYHBIX YHEPTUUHBIX COOBITHH, HEOOXOMUMYIO JIJISi BBISICHEHUS
MEXaHU3MOB YCKOPEHHS B COJTHEUHBIX BCIIBITITKAX.

NHCTpyMEHT JOMKEH COCTOSATh M3 JETEKTUPYIOMIEro MOmyis (Oioka
netektopoB, BJl) m U3 3MEKTpPOHHOTO MOJYIsl, OOecneunBaroniero oOpaboTKy
JAHHBIX Ha OOpPTYy W CBA3b MPUOOpa C MCTOYHUKOM MHUTAHUS, TEJIEMETpUen u
KOMaHJHOW cucteMor (MHpopmarmoHHbIM OsiokoMm, MbB). OO0mwmit Bug oboux
0JI0KOB (MHKEHEPHAsI MO/IENb) MpecTaBieH Ha puc. 10, 11.

Puc. 10. O6mmii Bux 6110ka gerekropos (b1) nncrpymenta ConPan

|
¢
e \

Puc. 11. O6mwmit Bug uadopmarmonsoro 6ioka (Mb) npudopa ConPan
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Monaynb AETEKTOPOB JOKEH BKJIOYATh HIMPOKOMOJIBHBIM CHEKTPOMETP
KeCTKuX ramma jydei (ocHoBanHou Ha docBuu Nal(T1)/CsI(Tl) — mimactukoBom
CUMHTWJUIATOPE) M  TEeJIeCKoma M3 YeThIpeX KPEMHHUEBBIX JIETEKTOPOB.
JerekTupyronuii OJOK TakKe BKIIOYACT DJJEKTPOHHBIE IENMU M JJIEMEHTBI
KOHCTPYKIMHU. DJICKTPOHHBIA MOAYJb IOJKEH BKJIIOYATh MPOIECCOPHI U MaMSTh
JUIs cOoOpa JaHHBIX C JCTEKTOPOB U MPEIBAPUTEIIBHYIO 00pabOTKY MaHHBIX. DTOT
MOJYJIb TaK)Xe COACPKHUT IJICKTPOHUKY, OOECIICUHMBAIONIYIO CBSI3b C OOpPTOBOM
CHUCTEMOM CIYTHHKA U Mepelady MOIIHOCTH U KOMaH/T Ha JIETEKTOPHBIA MOJTYJIb.

CaoiictBa nerekropa ConPag cymmupoBaHssl B Ta0I. 1.

Ta6auna 1. Cnenuduxanms nerekropos ConPan

Nal(T1)/CsI(Tl) pocuu KpeMHueBblii Tej1IeCKOI

FOV BcenanpaBneHHbIi 30x30°

CrexTpalibHOE pa3pelieHne ~10% (661 k2B) —
Cobwuparorias Tonaab ~50 cm” ~6 cM”
D dexTuBHOCTD >90 % >99 %

CnexkTpanbHblid TUana3oH

0,01-10,0 M5B (y-xBante1) | 0,3-3,0 M5B (e), 3-100 MaB (p)

2.3.6.2. dxcnepumenm «Tamvana-2»

[ensmu IKCIIEPUMEHTA SIBJISTFOTCS WCCIICTIOBAHUS BCITBITIIEK
AJIIEKTPOMArHUTHOTO H3JIY4YeHHUS B BEpXHEH aTtMocdepe ¢ MOMOIIBI0 KOMIUIEKCa
HAyYHOM ammaparypbl, MO3BOJSIONIEH PErUCTPUPOBATH H3IYyYEHHUE B HIMPOKOM
JMana3oHe JJIMH BOJIH, IMOJy4YaTh MPOCTPAHCTBEHHO- BPEMEHHOE H300pa’keHue
BCITBIIIIKH.

B skcnepumenTe i1 M3y4eHUs] IPUPO/IbI BCIIBIIIEK BMECTE C JCTEKTOPAMHU
AIIEKTPOMATHUTHOTO H3JIYYEHHUS! UCIOJIB3YIOTCA JETEKTOPHI 3apsHKEHHBIX YaCTHUIL
(cMm. puc. 12).

‘ MEMS Tracking Telescope

Halo '
! i
Gigantic ' . ‘
Jet

Bluc Jet TLE (Transient Luminous Events)

Columaiform Camot Sprite

Lightning to Earth

e St _

Puc. 12. Cxema s3kcniepyMeHTa Ha CIIyTHUKE «TaTbsHa-2»
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Hayynasg anmaparypa DOATOTaBIMBAETCA HAyYHBIMM LEHTPAMH —
y4aCTHUKaMU HAy4YHO-00pa30BaTeIbHON Koyutabopaiuu, Britovatomeid MI'Y um.
M.B. JlomonocoBa Kenckuii yauBepcuter EBxa (FOxnast Kopes), ABTOHOMHBIN
yHuBepcuteT ropoja [1ys61a (Mekcuka).

HUNAD MI'Y ocyiiecTBiasseT KOOPAUHALUK HAYYHO HCCIIENOBATEIIbCKOU
paboThI.

B cocTaB 0OCHOBHOV Hay4HOM armapaTrypsl BXOJSIT:

* JIETEKTOp W300pakKeHUs BCOBILIKH B  yhapTpaduonetoBom (YD)

JAaIa3oHe,

* Y®-CreKTpOMETP BCIBILIKH,

e gnerexktop YD U KpacHOTro CBETA,

* 71eTeKTop (hOHA 3apPSKEHHBIX YACTHLI.

2.3.6.3. Ixcnepumenm PIJIEK na 6opmy poccuiickozo manozo cnymHuKka

['maBHOW TeNbI0 MPOEKTA SIBIAECTCA W3YUYCHUE BIMSHUS PEISTUBUCTCKUX
AJIEKTPOHOB Ha BEpPXHIOK aTMocdepy, HU3yYeHUE TPAH3UEHTHBIX MOJIHHEBBIX
abdexToB B BepxHell armocdepe, HU3yUEHUE BBICHIIAHUNA PEISITUBUCTCKUX
AJIEKTPOHOB M JAPOMNAYTOB JHEPTUYHBIX 3JIEKTPOHOB B MPOIECCE paaUaIbHON
muddy3un U B3aUMOJCHCTBUM C SJIEKTPOMArHUTHBIMU BOJHAMHU B JAMHAMUYHOU
MarHuTocdepe.

JIOTIOTHUTENHPHBIMA TIETISIMUA TIPOCKTA SBIITIOTCS U3YYCHUE B3aMMOICHCTBUS
mutocdepbl ¢ moHochepoit (mpobiema 3eMIIETPSCEHHUI), CBs3el aTMocdepsl ¢
noHocgeport (mpobiemMa rpo3), AOUMETPUS U MpoOIeMa OJUHOYHBIX COOEB,
IpUHUMAs BO BHUMaHUE HEUTPOHHYIO KOMIIOHCHTY PaJIHaIIAH.

['maBHBIMH OCOOEHHOCTSMHU MTPOEKTA SBISIOTCS:

* OJIHOBPEMEHHBIE HM3MEPEHHUS MOTOKOB PENSTUBUCTCKUX DSJIEKTPOHOB B
OKOJIO3EMHOM  TPOCTPAHCTBE W  IIMPOKOIOJIOCHBIE  MOHHUTOPHBIE
HaOmoaeHus Bepxue armocheps! (YD, peHTreHOBCKHE, TaMMa),

* U3MEPEHUsI PEISITUBUCTCKUX BJIEKTPOHOB B IIMPOKOM JIHMAMA30HE SHEPIHi
(mo 10 MaB) ¢ BpeMennbIM paszpemienueM ~100 mc,

* BO3MOKHOCTh U3MEPEHUS CIIEKTPOB U MUTY-YIIIOBBIX paclpenesieHuH,

* U3MEPEHMUS] HHU3KUX MOTOKOB PEISTUBUCTCKUX SJIEKTPOHOB Ojaromaps
OOJIBIIIOMY TE€OMETPUUYECKOMY (PaKTOpPy AETEKTOPOB.

Craryc Mmuccum

Muccus nomkHa OBITH 3allyllleHa Ha KPYTrOBYIO OKOJO3EMHYIO OpOUTY Ha
BbicoTe B 600 kM He mozauee, yem B 2010 r. [Tpubopsr 1 HaydHOE 000pymOBaHWE
HaxOSTCS B HACTOSIIIIEE BPpEMs B CTaJUU Pa3pabOTKHU.

Hayunoe o6opynoBanme

Hayunoe o6opynoBanue BKiItOUaeT ciaeayromme npuoopsl (puc. 13, 14):

* KOMIUIEKC  PEHTI€HOBCKHUX, TaMma JICTEKTOPOB U  JETEKTOPOB
BBICOKODHEPTUYHBIX DJIEKTPOHOB, BKJIIOYasi JBa OJIOKa JETEKTOPOB
HaIpaBJIeHHBIX Ha 3eMJII0 U OAWH OJIOK, HANpPaBJICHHBIA B JIOKAIbHBIN
3CHMUT;
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* ONTUYECKUH M OMDKHETO yibTpaduonera UMHUIKEP, MpeaHa3HAYCHHBIN
JUISL PETUCTPALIMYA MOJIHUEBBIX COOBITUIA;

* KOMIUIEKC JI€TEKTOPOB 3apsyKEHHBIX U HEUTPAIbHBIX YaCTHULI;

* KOMIUIEKC PaJuOMETPUH;

* TO3UMETPUYECKUNA KOMIUIEKC.

I[I/Ial'la3OH KOMIIOHEHT KOCMHYECKOH paananuu, KOTOpBIﬁ JOJDKCH OBITH
HN3MCPCH B OKCIICPUMCHTC!

DIIEKTPOHBI 0,2-10 M»B
>10 M>B
>0,3 M»>B

IIporons! 0,3-60 M>B
>50 M»B
3-150 M>B
>150 M»>B

I'amma 0,05-1,0 M>B

Heiitponst 0,1-30 M»B

PenTrenoBsckue myuun 10-100 k2B

Yo 300—400 am

[Tapametpsl Panek 060pynoBanus (MoHbIE):

Macca 27 Kr
MontHocTh 36 Br
IToTok HJaHHBIX 1020 M6/neun

Puc. 13. OGmuii Buz 6110ka Puc. 14. O0muii Bua neTekropa 3apsKeHHbIX
JIETEKTOPOB PEHTTEHOBCKUX, FaMMa Y HEUTPAJIBHBIX YaCTUIl B 3KcriepumeHTe PenEx
Jy4eil U BBICOKODHEPTUYHBIX
3JIEKTPOHOB B 3KCIIepUMeEHTE Panex
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2.3.6.4. Ixcnepumenm «HYK/IOH>»

OxkcnepumeHT «Hyknon»  (puc. 15) HampaBieH Ha  HCCIEIOBaHUE
MEPBUYHOIO0 KOCMHYECKOTO wu3imydyeHusi. OCHOBHas Hay4dHas 3ajadya IpOEKTa
COCTOUT B MU3MEPEHUU MOSJIEMEHTHBIX SHEPreTUYECKUX CIEKTPOB U XUMHYECKOIO
COCTaBa TAJIAKTUYECKUX KOCMHUYECKUX Jyde B O3KCTPEMAJIbHO LIMPOKOM
JHEPreTUYECKOM JUaIla30He 10”-10" 5B ¢ mHenbi0 MOMCKA M HCCICIOBAHHS
OCHOBHBIX HMCTOYHHMKOB Kocmuueckux iyudei (KJI), ompeneneHuss MexaHHW3MOB
yckopenust KJI v nmosiydeHus: KOMMYECTBEHHBIX XapaKTePUCTUK PACIPOCTPAHEHUS
KOCMMYECKHX JTydel BBICOKMX JHEPTHUM B | alakTuke.

Puc. 15. Cxema s3kcriepuMeHTa Puc. 16. Cxema 1eTekTOpoB
«Hyknon» B dKcnepuMeHTe «Hykimon»

3anjgaHMpOBaHO CO3/IaHME HAy4YHOW ammapaTrypbl (puc. 16) OTHOCHTENBHO
HeGonpmoro Beca (Menee 200 Kkr) M raGapuTHBIX pasmepo (Meree 1,0 M),
CIOCOOHOM  pemiaTh  akTyaJdbHbIE  3a7a4yd  SKCIEPUMEHTAIbHOM  (DU3UKHU
KOCMHYECKHX Jydel muamnasone suepruii 10'°-10" 3B. Anmaparypa MoxeT GbITh
SKCIIOHMPOBaHA KakK JIONMOJIHUTENIbHAs Harpy3ka Ha CEpUMHOM pPOCCHUHCKHUX
KOCMUYECKHX anmaparax MpHu BbIIOJHEHUHU JOJTOBPEMEHHBIX LIEJIEBBIX 3a/a4.

2.3.6.5. Ikcnepumenm «TYC»
I'maBHas LEITb AKCIIEPUMEHTA «TYC» SIBJISICTCSA W3YUYCHHE
ynbTpaduoneToBbix (YD) TpaH3MEHTHBIX BIEHUI B aTMOcdepe.
Pa3pabaTbiBaeTcsi KOHCTPYKLHS KOCMHYECKOIro Jerekropa Y@ u3nydeHus
(puc. 17) renepupyemoro B arMocgepe JaBUHONW BTOPUUYHBIX YACTHUL] BBI3BAHHOMN

223



2.3. UHOOPMALINA O MPOEKTAX ®EJEPAIIBHON KOCMWYECKOW NMPOIrPAMMbI POCCUW, HAXOASALMXCA B CTAOWM PASPAEOTKU

KOCMMYECKAMHM JIy4aMH BBICOKMX JHEpruil (HaumHas ¢ sHepruu okono 100 EaB).
HHuTepecHass 0COOEHHOCTh JIETEKTOpa COCTOMT B TOM, MAapajyieIbHO C TIJIaBHOU
3ala4eil M3y4eHUs] KOCMMUYECKUX JIydeld OHKCTPEMaJIbHbIX HHEPruil OH Oyzaer
UCIOJIb30BaH B MOMCKAaX TPaH3UEHTHbIX Y ®D-cOOBITUH (KOTOpbIE MOTYT OBIThH
CBSI3aHbI C COOBITUSMHU YaCTHI] SKCTPEMAIIbHBIX KOCMUYECKUX JIy4yell), a TakKe Ipu
MOMCKE METEOPUTOB Mayiod Mmacchl (rpanyn nbiiu). B 2007 r. OGbuto Hayato
KOHCTPYMPOBAHHE 3epKalla-KOHLEHTpaTopa ¢ ruomansio 2 M°. bbina co3aaHa
ANEKTPOHMKA 175 256-uKcenpHOro (hoToceHcopa u nepsas manens. 3anyck TYC
3amtanrpoBad Ha 2010 1. HA OOpPTY KOCMHUYECKON TUIAT(OPMBI OTACICHHON OT
cryTHUKA «bruon».

Platform
Solar panels body Solar panels

Fresnel mirror
| 180 ¢m

150¢cm

Photo receiver

Lidar

30

Puc. 17. [lerextop TYC Ha O0opTy KOCMUYECKON MIAaTPOPMBI OTAEIECHHON OT CIIyTHUKA «bHOH»!
a — TPAHCTIOPTHBIN PEXKUM; b — NEHUCTBYIOMINI PEXKUM
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2.3.7. MOCKOBCKHNH NTH)KEHEPHO-ON3NUYECKHUHN
UHCTUTYT HHCTUTYT KOCMO®PU3UKHU

I'EOPU3NYECKHUE NCCIIEJOBAHUSA

2.3.7.1. Cnymnuxoeuwtit 3xcnepumenm «<APHHA» no uzyuenuro ceiicmuueckux
Iphpekmoe 6 nomokax 6viCOKOIHEPZUUHBIX UACHMUY 8 MAZHUmMOCHepe 3emnu

1. Beegenue

B nocneanue roasl HIMPOKO OOCYX’AAETCS BO3MOXKHOCTH HCIIOJIb30BAHUS
KOCMHUYECKHX CPEACTB IJisi NpeacKazaHus 3emieTpsceHuil. B uvactHocTH, miis
3TOTO IPEAIIoIaraeTcs pErucCTpUpOBaTh pasIu4HbIC IIPEIBECTHUKHU
3€eMJIETPSICEHUI B OKOJIO3eMHOM KocMmuueckoM mpoctpancTBe (OKII), Takue kak
U3MEHEHUE COCTaBa M KOHLEHTPAMU HOHOC(HEpPHOM IUIa3Mbl, TIeHepauus
IEKTPOMATrHUTHOTO M3JIY4YEHUs B I[IHPOKOM JWANa30HE 4YacTOT, BapUalnn
KBa3UIIOCTOSIHHBIX JJIEKTPUYECKMX M MarHuUTHBIX MOJEHd W aApyrue. B nanHOU
HKCIEPUMEHTE M3Yy4yaeTcsl CeHCMOMarHuTocepHoe SBICHHUE —  BCIUIECKU
BBICOKOOHEPIMYHBIX 3apsDKEHHBIX dacTull, nossisironecs B OKII 3a Heckoapko
4acoB JI0 3€MJIETPSICEHH.

BrniepBbie 310 ceiicMoMarautocdepHoe sBieHue Obu10 0O0HapyxeHo B 1985
rogny B skcnepuMmente «MAPUS», nocraBnennHom MU®OU Ha opOuTanbHOM
cranuun  «Camot-7». B npanpHelimieM  ObUIM  BBINOJHEHBI  OOLUIMpPHBIE
DKCIIEpUMEHTAIbHbIE (MO0 JAHHBIM CIYTHUKOBBIX H3MepeHuil: «MAPUA-2»,
«AMMA-1», <HUHA», «<HUHA-2», «3JIEKTPOH», PET (SAMPEX) u ap.) u
TEOPETUUECKHUE UCCIIEOBAHMS U OIpeeaeHbl (PU3NYECKUE MPOLIECCHI, JEKaIINE B
OCHOBE B3aMMOCBSI3U MEXY BCILUIECKaAMH YaCTHIl U CEHCMUYHOCTBIO 3EMIIH.

KauectBeHHass kapTuHa CeHCMOMArHMUTOC)EpHOM CBSI3U COCTOUT B
caenyromieM (puc. 1).

|. !| || 3EMIIETPSCEHHS | |I JI

Puc. 1. SMU — 31eKTpOMarHUTHOE U3JIYYCHHE CEHCMUYECKOTO TTPOUCX OXKICHHS;
JIMHUS — HIDKHSIS TPAHUIA PaJHaIllMOHHOTO Mosca
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B osnuneHTpe npeAcTOSIIETO 3€MIIETPSACEHMS 3a HECKOJIBKO YacoB J0
OCHOBHOIO yZapa HAYMHAKOTCS AKTUBHBIE pa3pyLICHUS CTAJIKUBAIOIIMUXCS
auToc(EepHbIX IUIMT, B PE3yJlbTaTe€ YEro TMOSBISETCS AJIEKTPOMAarHUTHOE
U3JIly4eHHE B IIMPOKOM JHMaIla30HE€ 4YacToT. YJbTpaHuszkodacroTHas (YHY)
KOMIIOHEHTa 3TOr0 M3JIY4YEHHs pPaclpOoCTpaHseTcsi B MarHuTochepy, Moutu He
norjoujasicb B arMocepe u uHOHOChepe, W JOCTUraeT HMKHEH TIpaHULlbI
paguanMoOHHOrO Iosica. MexXny BBICOKOSHEPIMYHBIMU 3aPSKEHHBIMU YaCTHIIAMH
(3JIEKTpOHAMM W NOPOTOHAMM C DJHEPrUsMH TNOpsAKa JeciaTKoB  M»aB)
paguanuoHHOro mosca W YHY-uzmydeHueM MNpPOUCXONMT B3aMMOJECUCTBHE
KBa3UPE30HAHCHOIO THIIA.

B pesynprare mnOpoHMCXOAWT BBHICBIIAHWE YaCTHILl HAa BBICOTHI HUXKE
atMoc(epHOW TpaHMIBI DPATUMAIMOHHOTO Tosica. Jlamee Takue OSIIEKTPOHBI U
IPOTOHBI ApePyr0T BOKPYT 3eMJIM B MPOTUBOMOJIOKHBIE CTOPOHBI U (POPMUPYIOT
IIPU OIIPEJEIICHHBIX YCIOBUAX BOJIHY M3 BBICHIIABIIMXCS YacThLl (Ha3BaHHYyto ['KB
BOJIHOM), pacIpOCTpaHSIOIIYIOCS BHOJdb L-00070uku, cojaepiaiield odar
rOTOBIIEroCs 3eMieTpsceHus. Bpems nomHoro goiarotrHoro o6opora I'KB BosHbI
BOKPYI' 3€MJIM COCTaBJISIET BEIMYHMHY INOpSAJKA HECKOJBKUX JECATKOB CEKYHJ —
HECKOJIBKUX MHHYT B 3aBUCHUMOCTH OT dHepruu yactuul. Ilpu nepeceuenun
KOCMHUYECKMM  amlmapaToM Takod  Bo3MylleHHOW L-o0omouku  mpuOopsl
PETUCTPUPYIOT BCIJIECK YACTHUI], KOTOPBIH MOXET ObITh HaONIOEH Ha 000
JI0JITOTE, HE 0053aTeIbHO COBMAJAIOIIEH C JOATOTON 3emMieTpsiceHus. Takum
o0pa3oM, 3TOT THUN MPEABECTHHUKA 3EMJICTPACEHUH HMMEeT OOIIerIaHeTapHbINA
(rmoOanpHBIN) XapakTtep. bbpuUl0 mMOKa3aHO, YTO, U3MEpSAs XapaKTEPUCTHKHU
BCIUIECKA YaCTHL (MECTO €ro pPETruCTPalMd, DJHEPIreTUYECKUE CIEKTPbl U
BpEMEHHbIE TPOGWIN), MOXKHO OMPEACIUTh TeorpaduyecKue KOOPIAWHATHI
o0nacTu, HaJA KOTOPOW MPOU3OILUIO BBICHIMIAHWE YACTHIl, TO €CTh IOJIOKECHHE
SIULIEHTPA 3EMIICTPSACEHHUS.

Ceronns aKTyaJbHbIM ABJISICTCS U3y4eHue IPOrHOCTHYECKUX
XapaKTEPUCTUK KOCMUYECKUX INPEABECTHUKOB 3€MIICTPSACEHUN, U IIPUMEHUTEIIHHO
K paccMaTpuBaeMOMYy IIPEABECTHUKY HEOOXOIMMO HCCIEIOBAHUE CIIEAYIOLINX
3a/1a4: ONPEIEIICHUE BEPOSITHOCTD ITOSABJICHUS BCIUIECKOB YaCTHUIL — IIPEIBECTHUKOB
3eMJIETPSICEHUH, pa3paboTKa METOAOB HACHTU(PHUKALMU CECMUUECKUX BCIUIECKOB
YacTULl M BCIUIECKOB YacTHI, HMEIOIIUX JAPYrylo (U3HUECKYI0 MPUPOIY
(comHeuyHO-MarHUTOCHEPHYIO, TPO3OBYIO U JIP.), BBISBICHUE B3aMMOCBS3b MEXKIY
MAarHATyZO0M 3€MJIETPSICEHNNA M XapaKTEPUCTHUKAMH BCIUIECKOB YaCTHII. 3allyCKOM
aerom 2006 r. kocmuueckoro ammapata «Pecypc-JIK» Nel, nHa koTtopom
nocraBieH  skcrnepuMeHT — «APMHA» II0  pEerucrpanuyd  BCIUIECKOB
BBICOKODHEPIMYHBIX 3apsSOKEHHBIX YAaCTUL, CHENaH HOBBIM IIar B PELICHUU
IIEPEYUCIIEHHBIX 3a/1a4.

2. YcaoBusi npoBeieHUsI IKCIIEPUMEHTA

OkcnepumenT «APUHA»  ocymiectBisercss Ha  HHU3KOOPOUTAIBLHOM
kocmudeckoM armapare «Pecypc-JIK» Ne 1 ¢ mapamerpamu OpOMTBI: BBICOTON B
npegenax 350-600 km u HakioHenwem 70°. Ha pwuc.2 npuBeaeHa cxema
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pa3MelleHns] OCHOBHBIX Y3JIOB Ha OOpTy KOocMH4YecKoro ammaparta. CIeKTpoMeTp
«APUHA» ycTtaHoBIIeH B TPUOOPHOM Te€pMOKOHTEIHEPE.

batapes conHeyHan

lepuokoHTelHED C
HA "NAMENA™

ArperaTHbiil oTCeK

MNpuoopHbIA 0TCEK

HA "APHHA"

OTcek ueneeoi
annaparypbl

MpudopHbIi
TepHOKOHTRIHHEp

ONTHKD-INEKTPOHHEA
annapatypa "TeotonJ11"

Puc. 2. Cxemarnueckoe nzo0paxenue kocmuueckoro anmnapara «Pecype JJK» Ne 1

TodIa BelecTBa B MOJIe 3PSHHS CIIEKTPOMETPa COCTaBIsieT 0koo 0,5 r/em’.
OCHOBHOW OpHEHTAIMell CIyTHUKA SBIsSETCS opOuTanbHas. B 3ToM ciydae ochb
cnektpometpa «APUHA» nepneHaukynspHa MIOCKOCTH OPOUTHI KOCMUYECKOTO
amnrapara, W pEealM3ylTCsl ONTUMAJbHBIE YCIOBUS JUIsl PETUCTPALMHU TOJ
paavalOHHBIM MOSICOM BBICBHINAIOIINUXCS YACTHII.

[IpoIOKUTENEHOCTh IKCIIEPUMEHTa, KaK M CPOK (PYHKIIMOHUPOBAHUS
KOCMUYECKOT0 arrmapara Ha opOurte, OyIeT COCTaBisiTh HE MEHEE Tpex JieT.
N3MepeHnst HOTOKOB 4acTHUIl MTPOBOASATCS HENpepbIBHO ¢ nroist 2006 r.

3. KpaTkoe onncanne HAY4YHOH annapatypbl

Crneunanv3upoBaHHas — amnmaparypa s PErucTpaludd  BCIUIECKOB
BBICOKOOHEPTUYHBIX JJICKTPOHOB MW TPOTOHOB Oblia paszpaborana MUDU. Ee
dbu3ndeckas cxema TMpuBeAeHAa Ha puc. 3. MHOTOCTOWHBIA CIUHTUJUISIIHOHHBIN
nerexrop (Cl, C2, ..., C10) aBisercs riaaBHOM YacThiO pUOopa.

3apsKeHHbIE YacTULbl (JIEKTPOHBI, MPOTOHBI), IBIKYIIUECS B MIPSIMOM
HalpaBlieHUU («CBEpXy BHM3») U MONAAAIOIIME B anepTypy npudopa, MpoxXolsT
nocnenoBarenbHo 4vepe3 gerektopbl Cl, C2 C3 u T. A., TEPAIOT DHEPTUIO0 U
norjiomarTcss B mpubope. Yactuibl 0OpaTHOro HaIpaBieHUS M YaCTHIIbI
MpoIIeANIMe Yepe3 Bech mpuoop orcekarorcs aerektopoM C10, BKIIOYEHHBIM B
aHTucoBnajzeHue. Takum oOpa3oM, OCTAaHOBUBIIMECS B BEIIECTBE MpudOpa
4acTULbl — 3JEKTPOHbI ¢ 3Heprusimu 3—-30 MaB u mpotonsl ¢ 3Heprusmu 30—
100 M»sB. Yactuipl uaeHTHGUIMPYIOTCS O WX YHEPTOBBLACICHUIO (AaMIUIUTY/E
CUTHAJIOB ¢ (POTOYMHOKUTEJIEH) B KaXIOM JETEKTOpEe W TpoOery B mpuodope.

227



2.3. UHOOPMALINA O MPOEKTAX ®EJEPAIIBHON KOCMWYECKOW NMPOIrPAMMbI POCCUW, HAXOASALMXCA B CTAOWM PASPAEOTKU

DHeprusi 3JEKTPOHOB W NPOTOHOB HU3MEPSIETCS MO MX MpoOery B JETEKTOpax
npubopa. CHEKTpOMETp TMO3BOJSET MPOBOAUTH H3MEPEHUS] DHEPreTHUECKHUX
CIIEKTPOB YAaCTHI[ U UX HBOJIIOIUIO, ONPENEISATh BPEMEHHbIE MPOQUIN BCIJIECKOB
YacTHI[ C BBICOKMM BpPEMEHHBIM  pa3pelieHHeM, MOXeT paboTaTh B
BBICOKOMHTEHCUBHBIX MOTOKax wyacTull. CBeTtocuiia mpubopa, ompeaensemMas
koH(purypanueint ero nerektopoB (Cl, C2 u C3), cocraBiser BEJIMUMHY MOPSIAKA
10 cM’cp, 9TO B HECKOJBKO HECATKOB Pa3 BBINIE, YeM CBETOCHJIA AIMApaTypHI, C
MOMOIIIBI0 KOTOPOW OBLIM TOJYYeHBI OCHOBHBIC PE3YJbTAThI IO HAOIIOICHUIO
cericMuuecknx 3(h(HEKTOB B TOTOKAX YACTHII.

c1

T'eomerpuueckuii hakrop 10 CMZCp

Aneprypa +40°
MPOTOHBI (30-100) M>B

c2

DHepreTHIecKUe ANAna3oHbl
JNEKTPOHBI (3-30) MaB

DHEpreTHIecKoe pa3pelieHnue | IPOTOHbI 10 %
IEKTPOHBI 15 %
BpemenHoe paspemenne 100 He
Macca 8.6 kr
ToTpebnsiemas MOIHOCTh 13.5 Bt

288 8

c7

cg
co

0105-._/

Puc. 3. ®uzndeckas cxema U XapakKTepUCTHKHU criekTpomeTpa «APMTHA»

4. IlepBble IKCIIEPUMEHTAJIbHbIE Pe3YJIbTAThI

Pecucmpayus  6cnieckoé — 6blCOKOIHEP2UUHBIX — 3APANCEHHBbIX — Yacmuy.
B TeueHue mnepBbIX MOJIYTOpa JIET HENPEPBIBHBIX HM3MEPEHHUI MOTOKOB YaCTHUIL
ObUIO OOHApY)KEHO HECKOJIBKO JECSITKOB BCIUIECKOB dYactull (>50). Ilpumep
pEerucTpalliid OJHOIO M3 BCIUIECKOB 4YacTHIl IOKa3aH Ha puc.4. COBMECTHBIN
aHaJIM3 IPOCTPAHCTBEHHBIX M BPEMEHHBIX PACHPEAECICHUN 3apErHCTPUPOBAHHBIX
BCIUJIECKOB YAaCTHIl U JAHHBIX IO COJIHEYHBIM COOBITHSM, MHJEKCaM IJI00aIbHOU
T€OMarHUTHON AKTUBHOCTH, TE€OMAarHUTHBIM IyJbCallUsM, TIe€0(QU3NUECKUM
SBJICHHUSIM TIOKA3aJI, YTO BCIUIECKU YaCTHUL] UMEIH PA3IMYHYIO IIPUPOLY: COJIHEUHO-
MarHuToc(epHyro, CeCMUYECKYI0, TpO30BYyI0. bblia oreHeHa A0is1 BCIIECKOB
YacTUL] CEWCMHMYECKOW MpUpOAbl (IIPEABECTHUKOB 3emieTpsicenuil): 15-20 %
Cpelli BCEX 3apErMCTPUPOBAHHBIX BCILIECKOB.

Ha puc.5 nmnokazanel reorpaguueckue  IMOJIOKEHHS  BCIUIECKOB
BBICOKO3HEPIUYHBIX 3aPSYKEHHBIX YaCTHULl, 3apETUCTPUPOBAHHBIX B AKCIIEPUMEHTE
«APUHA» B paccmaTpuBaemblii MepHoOJ BpeMeHHU (YepHBbIC 3BE3/I0YKH; Oojee
KPYIHBIE CHUMBOJbl — BCIUIECKM YAaCTHIl — BO3MOXHBIE MPEABECTHUKU
3€MJIETPSCEHUI: TIOCIIE TAKUX BCILUIECKOB YaCTUIL] TPOUCXOAMIIO CITYCTS! HECKOJIBKO
qacoB 3emieTpsceHre Ha L koopamHare Bcemuiecka). [[ns winmrocTpanuy Takke
IIOKAa3aHbl MOJIOKEHHSI 04aroB HEKOTOPBIX 3€MIIETPACEHUM (KpacHBIE 3BE30UYKH),
KpPAacCHBIE CTPEJIKM YKa3bIBAIOT HA 3€MIIETPSICEHUs] M BCILIECKH YaCTHILl, KOTOPBIE
paccMaTpUBAOTCS KaK BO3MOKHBIE IIPEIBECTHUKN ITUX 3EMIIETPSCEHH.
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13.11.2006

BCIIJICCK

TEMII CUY€Ta 4aCTHll, C

T T T T
15600 15700 15800 15900 16000

BpeMs, C.

Puc. 4. Perucrparus Beriecka BBICOKOYHEPTHYHBIX 3JIEKTPOHOB (L = 2,2)

IIMPOTa, TPpajl.

3

JIQIrOTa, Tpajl,

Puc. 5. 'eorpaduueckoe pacnpenescHue YaCTOTHI TOSIBJICHHUS BCINIECKOB BBICOKOIHEPTHUHBIX
yactull. [loctpoeHo no ganusiM skciepumeHToB «MAPUSA-2%», «TAMMA-1», SAMPEX-PET u
«APUHA». JInsa skciepumenta «APMHA » HaHeceHBI OTACIbHBIC COOBITHS (YepHBIE 3BE30UKH )

B HacTtosimiee BpeMs MOXKHO pealn30BaTh CIEAYIOIMAN TOAXOd K
MCIIOJIB30BaHUIO BCIIECKOB YACTUIL JIJIs1 TUCTAHIIMOHHOW AUArHOCTUKU JIOKATbHBIX
MarHUTOC(EPHBIX U TeO(DU3NICCKUX BO3MYIICHUN, BKIIIOUas ceiicMuueckne. Ecim
CIIEKTPOMETPOM Ha KOCMHYECKOM ammapare 3aperucTpUpOBaH  BCIUJIECK
BBICOKOPHEPTMYHBIX  3apsOKEHHBIX ~ YacTUL, TO  MOXHO  OIpPEIEIUTh
MECTOIOJIOKEHUE (IIUPOTY) JIOKAJIBHOTO BO3MYILEHUS PaJdalIOHHOrO IO0sca,
KOTOpOE€ JIOJDKHO HaXOAWThCcs Ha L-000jl0uke MecTa perucTpanuu BCIUIECKa
yacTull. B ciaydae celcMHYECKOTO BO3MYULIEHHUs, BO3HHMKIIETO B MpOLECCE
MOJATOTOBKU 3EMJIETPSCEHMs, OyJIeT OmpelesieHa MIMPOTa oyara MpeaCTOSIIEro
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3CMJICTPACCHUA. Ecnu HN3MCPCHHUA T103BOJIAIOT (CCTB Pa3sHOCTL BO BpPCMCHU
perucTpanuu rpyI BCIJICCKOBBLIX YaCTHUIl C Pa3HBIMHA SHGPI"HSIMH), TO C IIOMOIIBIO
dHaJIn3a BpeMCHHOﬁ CTPYKTYpbl MW  SHCPICTHYCCKHUX  CIICKTPOB  YaCTHII,
PETUCTPUPYCMBIX  BO  BPCM:A Ha6J'IIOI[eHH$I BCINICCKA  MOJHO  IIOJYYUTDb
AOIIOJIHUTCIIBHBIC OI'PAaHUYCHUA Ha JOJIoTy MCCTOIIOJIOKCHHA BO3MOXKXHOI'O
HCTOYHHKA BO3MYIICHHA PAIUAIIMOHHOI'O II0sCa, TO CCTb Ha JOJIOTy O4Yara
MMpCaACTOAIICTO 3CMIICTPSACCHUA. PI/ICYHOK 6 HIITIOCTPUPYCT OIMMCAHHBIN IIoaAxon.

90

HIAPOTA

0 30 60 90 120 150 180 210 240 270 300 330 360
J0JroTa

Puc. 6. Coopitus 13.11.2006 r.: Bcrieck actuil (4 14 20 MuH);
semuerpsicenue M = 5,0 (6 4 30 muH)

OtMmeTM, 4YTO YK€ TIpeIBapUTEIbHbIC JaHHbIC, T[OJIyYCHHBIE B
skcriepumente  «APMHA», moka3plBalOT, 4YTO BCIUIECKM YaCTUI[ MOTYT
MPEACTABIATh JOTOJHUTEIBHYIO TMOJIE3HYI0 WHGOPMALMIO JJI OCYIIECTBICHUS
OIIEPATUBHOIO MPOTHO3a 3EMJIETPSCEHUM.

Pecucmpayus conneuno-wacnumocgepuvix codvwimuti. Hapsigy ¢ ocHOBHOM
3a/1aueil B SKCMIEPUMEHTE MTPOBOJAUTCS U3yUCHUE BapHUaIlii MOTOKOB AJIEKTPOHOB U
MPOTOHOB, MPUXOASIIUX M3 MEKIUIAHETHOTO MPOCTPAHCTBA. JTO BO3MOXKHO Ha
BBICOKOIIIMPOTHBIX YYACTKaX OpOUTHI. bbUT0o 00HApYKEHO HECKOIBKO BO3pACTaHUN
MOTOKOB YacCTHIl, CBA3aHHBIX C Pa3BUTUEM COJIHEUHBIX coObITU. Hanbomee sipkue
BapuaIlii WHTCHCUBHOCTU MPOTOHOB M 3JICKTPOHOB OBLTM M3MEPEHBI B JeKaOpe
2006 T. Tociie Cepuu MOIIHBIX COJHEYHBIX COOBITHH. JlOMOTHUTENbHBIA aHaATN3
pPa3IMYHBIX TPUITEPHBIX CUTHAJIOB CIEKTPOMETpPAa B 3TOT MEPHOJ MO3BOJIUII
MOJYYUTh YKa3aHUS HA PETMCTPALUIO MOBBIIIEHHBIX MOTOKOB raMMa-KBaHTOB (3—
20 M»5B). CpaBHeHue MOTYUYEHHBIX JAHHBIX C PE3YyJIbTaTaMH U3MEPEHUN MOTOKOB
MPOTOHOB W D3JIEKTPOHOB Ha Apyrux kocmmueckux anmaparax (GOES, POES,
PAMELA wuap.) B 1LeJIOM TIOKa3blBa€T COrJACYIOLIYIOCS KapTUHY B
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HAOJIIOIaTeNIbHBIX JAHHBIX, IpH 3TOM B 3kcnepumente «APUHA» BbIBIEHBI U
JIOTIOJIHUTEIbHBIE OCOOCHHOCTH, IO-BUJUMOMY, CBSI3aHHBIE C PA3IUYUSIMU B

opburax

KOCMHNYCCKHUX alrapaToB )51 B OHCPICTUYCCKUX Juaria3doHax

PETUCTPUPYCMBIX YACTHUII.

2.3.7.2. IIpoekm «MOHHKA»:
«Monumop Kocmuueckux s0ep u UoOH06»

1. Hayunble nesu
OcHoBHBbIMU Hay4yHbIMH 1emsiMu ipoekTa «MOHUKA» sBisitores:

W3yuenne ¢u3nuecKnx MEXaHW3MOB TeHEpallMd KOCMHYECKHX JIydeH,
o0pa3yromuxcst B aKTUBHBIX Tporieccax Ha ComHIle u B renmuocdepe.
MOHUTOPUHT SAEPHOTO, U30TOMHOTO W MOHHOTO COCTaBa KOCMHUYECKUX
Jy4yed B OKOJI03€MHOM KOCMHUYECKOM MPOCTPAHCTBE.

2. O0beKT ucciie0BAHUMI 1 3212494 IKCIIEPUMEHTA
OOBEKTOM HCCIAEAOBAaHUN JAHHOTO TMPOEKTa SIBJISIOTCA TOTOKH HOHOB
COJIHEYHBIX, AHOMAJIbHBIX M TAJIAKTUYECKMX KOCMHUUYECKUX Jydyel B JHana3oHe

DHEpPrun

10-300 MsB/H B OKpecTHOCTM 3€MJIM, MarHUTHOE II0JIE KOTOpPOU

MIPEANONIAraeTCsl HWCIIOJAb30BaTh B KA4yeCTBE cCemaparopa Uil  ONpEAeIeHUs
3apsA0BbIX COCTOSIHUM MOHOB KJI.

OCHOBHBIMM  33JlauaMU  CHYTHHUKOBOro 3kcnepumenta «MOHUKA»
SBJISIIOTCSL:

N3mepeHne HMOHHOTrO, 3JEMEHTHOTO M HM30TOIHOIO COCTaBa, a TaKkKe
DHEPIETUYECKUX CIEKTPOB MOTOKOB COJHEYHBIX KOCMUYECKHX JIy4EH OT
He no Ni B gwmanazone nsHepruit 10-300 MaB/H myisi  OTAEIBHBIX
COJTHEUHBIX COOBITUH (BKJIIOYash HEOOJIBIINE HMITYJIbCHBIE COOBITHS).
HccnenoBanue 3BOJIOLMHA 3TUX XapaKTEPUCTUK BO BpeMs pPa3BUTHS
aKTHUBHBIX IpoueccoB Ha ComHIe.

M3MepeHre MOHHOIO M M30TOMHOIO COCTaBa aHOMAJIbHBIX KOCMHYECKUX
ayueit (AKJI), Bkirodast HOBbIE JIEMEHTHI U U30TOIBI, OOHAPYKEHHBIE HA
kocMmuueckoM ammapare ACE (cepa, M30TONBI KHCIOPOJAa W HEOHA);
U3MEpEeHUe 3HepreTuyeckux crnekrpoB AKJIL

N3mepenne monynsiuuum motokoB ['KJI m AKJI ¢ menbro u3ydeHwus
YCIIOBUH paclpoOCTPaHEHUs YacTHIl B Tenrnocdepe.

N3yuyenue mnpoueccoB npoHukHoBeHuss KJI B marautochepy 3emin B
YCIOBHUSIX €€ CHJIBHOIO BO3MYIIEHUS BO BpEMS  COJIHEYHO-
MarHUTOC(EPHBIX COOBITHIA.

3. Hayunas annaparypa
Monutopunr notokoB siaep KJI oT Bomopona 1o >kene3a B JMana3oHe

DHEpPruu

10-300 MsB/H npennosiaraeTcsi IpoOBECTH C MOMOIIBIO CBETOCHIBHOTO

crektpomerpa-teneckona «MOHHNKA», NOCTpOEHHOTO Ha OCHOBE CTOMNKHU
CTPUIIOBBIX  MOJYIPOBOJHUKOBBIX  JIETEKTOPOB,  OO0JANalOIMIUX  BBICOKUM
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KOOPJAMHATHBIM, MAacCCOBBIM M SHEPreTUYECKUM pa3pelieHUsIMU. AHaTOTHYHbBIN
THUI AETEKTOPOB MPUMEHSJICSA PAHEE B SKCHEPUMEHTAX MO UCCIEAOBAHUIO MOTOKOB
kocmuueckux aydeir HUHA, HUHA-2, ITAMEJIA noarotoBieHHsix MU®U,
®UAH u CII6 ®TU coBmectHo ¢ HanmonansubiM MuHcTHTYTOM SAnepHoit Ousnuku
Hramuu (INFN).

®dusnueckas cxema crnekrpomerpa «MOHUKA» mpeacrabiena Ha puc. 1.
CnexkTpoMeTp COCTOUT M3 22-X AETEKTUPYIOMMX Mmiockocteil D1-D22 paznuuHoit
tonmuHbl (0T 0,230 o 1 mm). Kaxkaas miockocTh NpeacTaBisieT co0oil KoBep U3
KPEMHHUEBBIX KOOPAMHATHO-YYBCTBUTENIBHBIX JAETEKTOpoB. I[lonmHas TosIIMHA
criekTpoMeTpa coctapisier 5 r/em’. Ilepsbie jBe mockoctd D1, D2 onpenensor
aneptypy npudopa (£45°). Onu umerot pasmepsl 160x160x0,230 MM, paccTossHUE
mexay HumMu — 160 mm. ITnockoctu D3-D22 o6pa3zyrot kanopumerp. Pazmepsi
miockocteit D3-D22 BpiOpaHbl TakuM 00pa3oM, YTOObI OHU TMEPEKPHIBAIN
aneptypy Tteneckona. TommmHa mockoctet D3-D22 ontumusupoBaHa s
JOCTHKEHMSI HAMJIYYIlIET0 MacCOBOTO pa3pellleHus CriekTpoMerpa. ['abapuTHbie
pasMepbl  kasopumeTpa cocTaBiaroT 320x320 mm. [lox CTONMKOM KpPEMHHUEBBIX
JIETEKTOPOB PpAaCMOJIOKEH JeTeKTop aHtucoBnageHuid AC, mnpeacTaBisitOIInni
co0O0M MIACTUYECKUN CHUHTHIUISIUOHHBIN AeTekTop ToimmHon 10 mm. BokoBbie
netektopbl SAC1-SAC4, a Takke MmIacCTUYECKUE CIUHTHIUISIIIMOHHBIC JIETEKTOPHI
tonmuHOW 10 MM) n HkHUN nerekTop AC aHTHCOBNAIEHUM HEOOXOAUMBI IS
pexekuu (OHOBBIX H30TOMOB, OOPa3yIOUIUMXCS B PEAKIMUSAX B3aUMOJICHCTBUS
BbIcOKOPHEepruuHbIX KJI ¢ BemecTBom npubopa.

D1

S SACL-SACH

.
=]
[ 3]

e
o]

Puc. 1. duznyeckas cxema crekrpomerpa-reneckorna «MOHUKA»

OCHOBHOI TpUITEp CIEKTPOMETPA-TEIECKONa HMEET CIEAYIOIINA BHI:
DIxD2xANTI  (AC + SACI1 + SAC2 + SAC3 + SAC4). Jlna  oOecrieueHus
ONTUMAJIBHBIX YCIOBUUA u3MepeHusa notokoB KJI mpu pasnmuuHbIX 3arpys3kax
MPETYCMOTPEHO HECKOJBKO KOH(UTYypaluii TpHUITepa, KOorja B COBIAICHUS
BKJIFOYAKOTCSI CUTHAJIBI C OTJEIBHBIX CErMEHTOB I1ockocteit D1, D2.
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Nnentudukamus vactuy  (3apan  d7apa, Macca), PErucTpupyeMbix
crnexktpoMetpoM «MOHUKA», npousBogutcs npu nomoiu metoaa AE-E u ero
Monupukanmii. YTroa BieTa YACTHIBl  OMpPENENsIeTcs IO KOOpAHMHATaM
cpaboTaBmuMX CTpUIoB B jaerektopax D1, D2. DHeprus wactuipsl onpenensercs
KaK 10 MpoOery, Tak U 10 YHEPTrOBBIICIECHUSAM B KaXKI0M JETEKTOPE.

Cnextpomerp «MOHUKA» wumeer reomerpuueckuii Qaxtop B 2 pasa
OoJbIIe, YeM aHalorMuHble mpuoOopsl, yctaHoBieHHble Ha ACE, u B 20-30 pa3
Oonble, 4eM MpUOOpHI, UCTHOIB3YEMBIX B JKCIEPUMEHTaX Ha OpOMTax BHYTPHU
marauTocdepsl 3emin (SAMPEX, HUHA u HUHA-2, HIT).

OcHoBHbIE (PU3MUECKHE M TEXHUUYECKHUE XapAKTEPUCTUKU CIIEKTPOMETpa-
teneckona «MOHUKA» npuBeieHbl HUXKE.

Dusuueckue xapakmepucmuku npuoopa «MOHUKA»

I'eomdaxrop 100 em’cp
Arneptypa +45°
VYrioBoe pazpenieHue 1°
DHepreTU4ecKuil Juana3zoH JJis H 7-70 MaB/u
He 7-70 M>B/u
O 16-150 M»B/u
Si 20-210 M»aB/u
Ca 24-260 M»B/u
Fe 25-290 M»aB/u
Ni 27-310 M»B/u
DHEPreTUIecKoe pa3peieHue 1 %
MaccoBoe pazpenieHue (a.e.M.)
H 0,02
CNO 0,08
Fe 0,2
Pa3pemaromiee Bpems 50 HC
MeptBoe Bpems <1 mc

Texnuueckue xapakmepucmuxu npubopa «MOHHUKA»

["abapuTHbIE pa3mMepsl, MM 520x520x450
Macca, He 6onee, KT 50
[ToTpebnsiemMass MOIITHOCTH, HE Oonee, BT 80
Hanpsixenne nuranus, B 27

Kon-Bo BemecTBa B anepType, He Oonee, /e’ 0,05

Yacrota copocos uaopmanmu Ha 3emitio, 1/cyTkn He MeHee 1

OkcnepumeHT «MOHUKA» Oyaet npoBoAUThCS Ha OOPTY MaJopa3MEpPHOTO
kocmuueckoro ammapara (MKA) Ne2, pazpabareiBaemoro HIIO um.
C.A.JlaBouknHa. B »kcnepumMeHTe NPUHUMAKOT ydacTHe  MOCKOBCKUI
NuxenepHo-®Ousznvecknit NMuctutyr (MUDU), Pusndeckuii HHCTUTYT HM.
I1.H. JIebenesa PAH (OUAH), ®usuko-rexunuyeckuii nHCTUTYT UM. A.b. Modde
PAH (CTI6 ®TH) u O6benunennbi MHCTUTYT sinepHbIX uccnenoBanuid (OWAN).
["onoBHOM opranuzanueit seisiercs MUOU.
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Jlns pemenus Hay4dHbIX 3a7a4 skcniepumenta «MOHUKA» OyayT BbiOpaHb
cinenyromue mapamerpsl opouthl MKA Ne2: tum opOUTBI — OKOJO3€MHas,
KpyroBas; Beicota — 600—700 xkMm; HakimoHenue 98°. [lpudop «MOHUKA» Oyner
OpPUEHTUPOBAH B 3€HUT.

Hauano »skcnepumenta mianupyercss Ha 2011 r. HaOmonenuss Oyayt
MIPOBOJIUTHCA HEMPEPHIBHO, B MOHHTOPHUHTOBOM peknme. CpoK aKTHBHOTO
CYILIECTBOBaHUSI — HE MEHee S JieT.
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2.3.8. TOCYJIAPCTBEHHBII HAYYHO-

UCCJEJOBATEJbCKUHU HHCTUTYT NPUKJIAJTHOH

MEXAHHUKU U DJJIEKTPOANHAMUKU

2.3.8.1. Kocmuueckuii 3xcnepumenm «HUmnynsc 1 sman».

«Moougpukayus uonocghepvt UMnyIbCHHIMU UCHOYHUKAMU NIIAZMBL»

Ilens »sKCHEpUMEHTa: HWCCICIOBAaHHE BO3MYIICHUM W MoAWUKAIIAN
nonocdepsl npu uHxkekuu ¢ 6opra PC MKC uMnysibCHBIX IJIa3MEHHBIX TTOTOKOB.
3agauu KocMuueckoro skcnepuMenTa (K9):

perucrpauus M U3y4YeHHE OJIEKTPOPU3NYECKUX IapaMeTpoB BOJIU3U
nosepxHoctu CM PC MKC B pasnmuusbsix ycnosusx nonera MKC u B
pa3IMYHBIX TenruoreoPpu3andecknx ycnousx Ha opoure MKC;

W3YyYCHHE  BIMSHUSA  UMIIYJBCHBIX  IUIA3MEHHBIX  IIOTOKOB  Ha
aneKTpodu3ndeckue mnapameTpsl cpensl BOm3u moepxnoctu PC MKC,
M3yYE€HUE Pa3pSAIHBIX MTPOLECCOB HA noBepxHOCTH CM;

perucTpauuss MW HW3YyYEHHE IPOCTPAHCTBEHHO-BPEMEHHBIX MapamMeTpoB
UCKYCCTBEHHBIX BO3MYILEHUNH MOHOC(EPHl C MMOMOIIBI0 HA3EMHBIX
U3MEPUTEIBHBIX CPELICTB;

perucrpaunus HA3eMHBbIMU CpelICTBaAMU HU3KOYaCTOTHBIX
IIMPOKOMOJIOCHBIX ~CUTHAJIOB W U3IY4YeHUH B mepuos  paboTsl
IUIA3MEHHOI'O NHKEKTOPa;

aHaJu3 CUTHAJIOB W WU3JIy4eHUW nsiekrpoMarHuteix BosH KHY/OHY-
JIMana3o0HoB, OOYCIOBJICHHBIX pabOTONW TMJIa3MEHHOTO WHXKEKTOpa, |
W3YUYEHHE UX PACIPOCTPAHEHUS 10 36MHOW OBEPXHOCTH;

IPOBEICHUE PATUOJIOKALMOHHBIX HAOMIOJEHUNA M H3YyYECHHUE BIIHSIHUS
UCKYCCTBEHHBIX ~ BO3MYIIEHHH HOHOC(Eephl HA  PacCHpOCTpaHEHHE
panuoBoiiH B Y KB/KB-nnanasonax 4actor;

0oTpabOTKa METOJUKHA KOHTPOJI BO3MYIIEHHUH HOHOC(EpPHl C MOMOIIBIO
aHaJM3a BOJHOBOJIHOIO pacrnpoctpaneHuss OHY-curHanoB v M3ITy4eHHIA:
MPOBEICHUE aMIUTUTYIHO-(A30BbIX HW3MEPEHHM CUTHAJIOB HA3eMHBIX
CTAaHIMW PpPaJMOHABUTAIIMOHHOW CHUCTEMBI «Asbdha» MpU HHKEKIUIX
m1a3MeHHbIX MoTokoB ¢ 6opta PC MKC.

B pesynbrate KO n0mKHBI OBITH U3YUYEHBI:

3aKOHOMEPHOCTH BO3MYLIECHHUS W PEJIAKCAUUM JJIEKTPUYECKUX MOJei
BOKpYr CM npu MHKEKIIUU UMITYJIbCHBIX MJIa3MEHHBIX ITOTOKOB;
3aKOHOMEPHOCTH BO3MYIIECHUSI U PEIAKCAMU TJIOTHOCTU 3JIEKTPOHOB B
noHoc(epe Mpu UHKEKIUU UMIYJIbCHBIX TJIa3MEHHBIX MOTOKOB;
3akoHOMepHOCTH TeHeparuu uznydenuid B KHY/OHY nuanazonax u ux
pacrpocTpaHeHus 10 3eMJIM NpU UHXKEKIUIX mia3Mbl ¢ 6opra MKC;
3aKOHOMEPHOCTH PaCIpOCTpPaHEHUs] HABUTAIMOHHBIX curHaioB OHY-
JMana3oHa 4acToT MPHU HAJIMYUU TUIa3MEHHBIX 00pa30BaHUil.
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Haspanue xomiuiekca Hayunou annapatypsl: «<HA UITN — CM»

Cocmae HA UITH-CM
* UMITYJIbCHBIN T1a3MeHHbI nHxekTop UITM-100;
* KOMILIEKC KOHTPOJIs diekTpoduzndeckux mapamerpoB KKIII.

Texnuueckue xapakmepucmuxu MIIH-100

* pexuM pabOThl — UMITYJILCHBIH;

* 4acToTa cleI0BaHus pabounx UMITYyIbCOB 2 11

* JIMTENBbHOCTH umIyibcea 10...15 Mkc;

* notpebasiemas momHocTh 100 BT;

* CpeIHEeMacCcoBasi CKOPOCTh UCTEUEHUS IUIa3Mbl 15 km/4
* CKOPOCTBh MOHOB B ITOTOKE 10 40 Km/C

Texnuyeckue xapaxmepucmuxu KKOI1

* HaANPSHKEHHOCTH MMOCTOSIHHOTO 3JIeKTprudeckoro mnois 0,5-6 kB/Mm;

* HaANPSHKEHHOCTh IepeMeHHOTO0 3nekTpuyeckoro nous 0,1-10 kB/wm;
* CYETYUK UMIYJIBLCHOTO MOJIS 10—2-104Fu;

* TOK HATCKaHMS (0,1—1)-104 A.

Bce uzmepenus npoBoasatcs no ocsim X u ¥ MKC.

Haszemnviu usmepumenvuviu komniexe K9
* Tpowunk, MockoBckas 001.;

* [laparynka, KamuaTckas o0m.;

* BrnanukaBka3s, CeBepHast Ocerus;

* Bacunscypck, Huxeroponckast 0611.;

» SAxyrck, Pecyonuka Caxa.

Hcrons3yroTcss  ClEAyrolue  METOAbl  JTMAarHOCTHKHM — MCKYCCTBEHHBIX
BO3MYILIEHUN NOHOC(EPBI:
* BEpPTHUKAJIbHOE U HAKIOHHOE 30HIUPOBAHUE HOHOC(EPHI HOHO30HIaMU;
* paguosokanroHHble u3Mepenus B KB u YKB-nnanaszonax;
* DKCIEIUIMOHHBIE HAOJIIOJIEHUS C HCIIOJIb30BAHUEM IIMPOKOIIOIOCHBIX
YHY/KHY/OHY-nprueMHHUKOB.

Bce BbIOpaHHBIE U1 HAa3€MHBIX M3MEPEHUN MYHKTBl XapaKTEepU3YIOTCS
HU3KUMH (POHOBBIMH MIOMEXaMH, YTO BaXXKHO BBHU]y HEBBICOKOTO YPOBHS MOJIE3HBIX
CUTHAJIOB, BO30YK/1a€MbIX MPU MHKEKIHSX JIa3MBbl.

Hocraska HA UTTN-CM na 6opt MKC minanupyercs B HosiOpe 2008 r.

[TonkiroueHne annapaTypbl ¥ Ha4ajlo 3KCIEPUMEHTa — B 1-M MmOJIyroauu
2009 r.

3aBepuieHue skcnepumenta B 2011 r.
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