2. PE3YJBTATHI KOCMUYECKHNX UCCJEJOBAHUM,
ITOJYYEHHBIE B THCTUTYTAX B 2008-2009 T'OJAX

2.1. Pe3ysbTaThl 3aBepPLUICHHBIX JIETHBIX HAYYHBIX IPOrPaMM HMCCJIEA0BAHUN U
HA0JII0IeHUH

2.1.1. IHCTUTYT KOCMHUYECKUX UCCIEJOBAHUN PAH

2.1.1.1. IIpsiMble N3MepeHUs BKJIAJAA KOMIIAKTHBIX HCTOYHUKOB B (DOHOBOE
u3zjayuyenue ""xpeodra' I'ajakTHKH B peKOPAHO I1y00KMX HAOII0eHUAX 00CepBATOPHH
Yauapa.

[Ipobnema cymiecTBoBaHUS '"3araJouHOro" MPOTSKEHHOIO PEHTTEHOBCKOTO H3ITy4YEeHMS,
PAcIONIOKEHHOI'0 BJOJb IUIOCKOCTH Hamel [anakTuky, a Tak ke OOHapyXEHHOro B ApPYTUX
rajJlakTHKax, CTaBWJIa B TYIIUK acTpo(U3UKOB BCEr0 MUpa B TeueHue Ooiee 25 ner. B pesynbrare
pabot Hame#t rpynmsl B 2006-2008 rr. ObUI0 HaMEUEHO pelieHue 3Toi npodiemsl. KiroueBbiM
HKCIEPUMEHTOM, MO3BOJIAIOIIUM MOATBEPANUTH WM ONPOBEPIHYTh HAIy TMIIOTE3y O TOM, YTO
u3nydeHue xpeobra [amaktuku Qopmupyercss B pe3yibTaTeé CyMMapHOro cBeTa OOJBLIOro
KOJIMYECTBA CJA0bIX PEHTTEHOBCKUX HCTOYHMKOB, MOIJIM CTaTh CBEpXIiyOokue (¢
YyBCTBUTENBHOCTBIO 110 le-17 oapr/c/kB.cM) HaOmogenus obmactu "xpebra" ['amakTuku
MHCTPYMEHTOM C YIJIOBBIM pa3pelieHueM He Xyxe 1-2 yrmoBeix cekyHa. B 2008 roay Ttakue
HaOmrofeHust oOuiei anurenbHOCThio 0.9 MWITMOHOB CEKyHJ IO Hameill 3asBke Obuln
npoBeieHbl opOuTanbHOU obcepBaropueit UAHJIPA. Ananu3 Bcex OOCTYMHBIX HAOIIOJECHUN
9TOM obsacTH (mopsaka 1 MHUJUIMOHA CeKyH]T) TTO3BOJIMI MOATBEPAUTh HALIM OLIEHKH, CACIaHHbIe
paHee He OCHOBE KOCBEHHBIX apryMEHTOB U CJI€NaTh CIEAYIOUINE BHIBODI.

B xapakrtepuspiii obnactu "xpebta" ['amakTukum OOHapykeHO OOJNBIIOE YHCIO CIabbIX
PEHTT€HOBCKHUX HCTOYHMKOB C IOBEPXHOCTHOM IUIOTHOCTHIO BO 100 ThIC. HCTOUHHMKOB Ha KB.
rpaayc, oOHapyxeHo, yTo 10 88 +/-12 % uznmyuenus "xpeodra" ['amakThku B 00J1aCTH SHEPrHi 6-
7 ¥3B paspemaercs Ha TOYEYHbIE HMCTOYHHMKH, OOHApyXEHHbIE B JIaHHBIX HaONIOJCHUSX,
IIOKa3aHO, YTO CyMMapHas KpHUBas MOACYETOB HCTOYHHUKOB XOPOILO COrjacyeTrcs ¢ KpUBOU
MOJICYETOB, 0’KMJIAEMOM Ha OCHOBE HAILET0 3HAHMSI O PEHTIT€HOBCKUX OOBEKTAX B OKPECTHOCTAX
ConHzua.

Galactic ridge (RXTE)

Puc.1. U3ob6paxenue «xpeOTa» ["anakTUKu - MPOTSHKEHHOTO PEHTIE€HOBCKOT'O CBEUEHUS,
PacIoyIOKEHHOT 0 BOJb FalakKTUYECKOro aucka. Ha Bpeske nmokazaHo n300pakeHHE MaJIEHbKOM
o0acTi BOJIM3H rajlakTHYECKOTO LIEHTpa, Habmoaaserocs: oocepsaropueit Chandra B Teuenue

MUJUIMOHA CEKyHJ. XOPOIIO BUAHA OTPOMHAs INIOTHOCTh HCTOYHUKOB PEHTTEHOBCKOTO



W3Iy4YeHus (Ha JOCTUTHYTOM YPOBHE UyBCTBUTEIHHOCTH MOBEPXHOCTHAS TUNIOTHOCTH OOBEKTOB
~100 000 00BEKTOB Ha KB. TPaIycC)

Pe3ynbraThl 3THX HCClIe0BaHUM omyOauKoBaHbl B )ypHaine Nature. Revnivtsev M., Sazonov S.,
Churazov E., Forman W., Vikhlinin A., Sunyaev R., 2009, Nature, 458, 1142

n.¢.-M.H. PerauBnie M.I"., n.¢.-m.H. CazonoB C.1O., un.-kopp. Uypazos E.M., a.¢.-M.H.
Buxnmuaun A.B., akagemuk Cronses P.A.

2.1.1.2. Onpenenenne napaMeTpoB YPABHEHHUS COCTOSIHUS «TEMHOM JHEPrum»

B 2009 r. mexmyHapoaHasi TpyIa y4YeHbIX, Bo3riaBisemas corpyanukamu WKW PAH,
MpeCTaBUIa Pe3ybTaThl UCCIEAOBAHUS MPUPOABI TeMHONW DHEpPruu Mpu MOMOIIN H3MEPEHUN
CKOPOCTH pOCTa KPYITHOMACIITA0OHOH CTPYKTYphl Beenennoil. B manHoi paboTe BIiepBbIe OBLIO
HAJIC)KHO U3MEPEHO TOPMOKEHHE POCTA CKOIUJICHHI TaJIaKTHK B TEUEHUE TOCTIEAHUX HECKOIBKHIX
MUJIMAPJIOB JIET. DTO SIBICHHE JAE€T HOBOE JI0KA3aTEIbCTBO MPUCYTCTBUS BO BceneHHOH T.H.
TemHoOl DHepruu, a TakKe MO3BOJSET 3HAUMUTENBHO (B ~2 paza) YTOUHUTH €€ SMIUPUUYECKUE
cBoiicTBa. Tak, KOMOMHUPYS PEHTTEHOBCKHE N3MEPEHUS POCTA CKOTUICHHUH TaJIaKTUK C JAHHBIMU
0 MHUKPOBOJIHOBOMY (OHY M PACCTOSIHHSIM 1O CBEPXHOBBIX 3B€3/, YIAJIOCh YMEHBIIUTH
MOTPEIIHOCTh ONPEEICHNs MapaMeTpa YpaBHEHUsI cocTOsIHUS TeMHON DHepruu 10 ypoBHS +-
5%. W3mepeHHblil napamerp ypaBHeHus cocrosHus, w0=-0.99+-0.045, cormacyercs co
3HAYCHHUEM, OKHUIAEMBIM I KOCMOJIOTHYECKON mocTosiHHON DiiHmTeiiHa (w0=-1). MuTepecHo
Tak)Ke, YTO M3MEPEHUS HaXOIATCS BOJNM3M CaMOW TpaHUIbl quarna3oHa 3HadyeHuil w0<-1, mpu
KOTOPBIX IUIOTHOCTh TEMHOM SHEpruu JOJDKHA HapacTaTb CO BPEMEHEM, YTO B JaJIEKOM
OynyiieM Moryio Obl MPUBECTH K pa3pylICHUI0 OOJBIIMX CTPYKTYp (T.H. siBieHue "bombiioro
PaspeiBa").
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n.¢.-M.H. Buxnunun A.B., k.¢.-Mm.H. Bypenun P.A., x.¢.-m.H. BoeBonkun A.A. 1.¢.-M.H.
[TaBnmuuackui M.H.



2.1.1.3. I3MepeHus1 HETEIVIOBOIO AABJICHUS] B TOPAYEM rase I THYCCKHX
raJIaKTHK.

Pacnpenenenne OOBIYHBIX 3Be€374 U ToOpAYero (JAECATKM MWIJIHMOHOB TIpajycoB) Tasa,
HaOJII0aeMOro B PEHTTCHOBCKOM JMana3oHE J[UIMH BOJH, OTPaXkaloT CBoMcTBa oOmIen
IPAaBUTALlMOHHON TOTEHUHUAIBHOW SMbl HWHIMBUAYAIbHBIX OSJUIMINTHUYECKUX TaJNAKTHK H
[EHTPAJIBHBIX TAJAKTUK B TPYIIAX W CKOIUICHHWAX. B pabore OBUIO BBIMOJHEHO CpaBHEHHE
npoduiiell IpaBUTALMOHHBIX MoTeHuuanoB ramaktuk NGC 4486 (M87) u NGC 1399,
NOJYYCHHBIX W3 PEHTTEHOBCKHX W ONTHYECKHX MaHHBIX. JTO CpaBHEHHE IOKa3bIBAET, UYTO
COBMECTHBIN BKJIaJ KOCMHUYECKHMX JIyuyel, MarHuTHBIX IOJIeH M MHUKPO-TYpOyJIE€HTHOCTU
coctasisieT okoyio 10-20% oT TenaoBoro JaBiaeHUs Ta3a. DTOT Mpeaes OTPaHUYUBAET HE TOJIBKO
IUIOTHOCTh SHEPIMM KOCMHUYECKUX Jydel B HACTOsIIee BpeMs, HO U HajlaraeT OrpaHHYEHUs Ha
BCIO HCTOPHUIO TOpSYEro rasza IMpH YCIOBMM, YTO TMPOTOHBI KOCMUYECKUX JIydel
IBOJIIOLMOHUPYIOT aquabaTHUeCKUM 00pa3oM U ux au¢dy3us o NPOCTPAHCTBY MOJaBIICHA.
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Puc.3. PentreHoBckoe (ciieBa) U ONTHYECKOE (CIpaBa) W300pakeHUs TalakKTUKu M87.
CpaBHeHUE pacnpeeleHNId 3Be3/] U TOPSYEro raza B o0IIel MOTEeHIIMATLHOU SIME MTO3BOJIST
M3MEPHUTH BKJIA]l HETEIUIOBOW COCTABIISIONICH B MOJTHOE JIaBJICHUE Ta3a.

Churazov E., Forman W., Vikhlinin A., Tremaine S., Gerhard O., Jones C., 2008.
“Measuring the non-thermal pressure in early-type galaxy atmospheres: a comparison of
X-ray and optical potential profiles in M87 and NGC 1399.” MNRAS, 388, 1062-1078.
Ui.-xopp. PAH Yypaszos E.M.

2.1.1.4. OTkpbiTHe onTHYecKuX nocjecBeyenuii Hoboro SGR, u sipkoro GRB, B
pe3yJbTaTe CO3IaHUs M MOJAEPKKH CeTH HA0II0IeHU ONTHYECKHUX NOCJIeCBeYeHNH
KOCMHYECKHX raMMa BCeIJieckoB Ha Tejaeckonax CHI'

IIpoBenensl HaOmroAeHUs B pamkax cetu TeneckonoB crpad CHI' (YA®O JIB PAH, NC3®
CO PAH, Unctutyt Actponomun Y36ekckoir AH, Tepckonbckoe otnenenue MuacuTyTa
Actponomuu PAH, COH Apxsi3 (HUU I111), HUU KpAO), no nmporpamme HabI0ACHUSA
KOCMHYECKHX raMMa-BceIuieckoB. [IpoBenensl HabmoieHus 001acTeit Tokamu3anuu 28



BCIUIECKOB, Ipr4eM 19 B mepByro HOUYB MOCIE BCIUIECKA, U s 12 BCIIECKOB HAOII0/1a710Ch
nocnecBedeHune. OmyOarkoBaHbl UPKYISIpbl ceth GCN
(http://gen.gsfc.nasa.gov/gen3 _archive.html)

GCN: ## 8455 8461 8576 8558 8576 8590 8594 8596 8608 8615 8626 8630, 8175, 8160, 8105,
8094, 7976, 7975, 7891, 7890, 7887, 7883, 7857, 7833, 7739, 7655, 7556, 7534, 7519, 7401,
7400, 7333, 7332, 7331, 7241, 7187.

B nabmopenusx nHa teneckonax BTA (CAO PAH) m 3TIH (HUU KpAO) obnapyxeH u
TOJTBEPXKJICH ONTUYECKUH KOMIIOHEHT HOBOTO (TSITOro mo cuery) ramma-penurepa SGR
0501+4516.

GCN circ. #8160, GCN SGR 0501+4516: Detection of possible optical counterpart, T.
Fatkhullin (SAO-RAS Nizhnij Arkhyz), A. de Ugarte Postigo (ESO Santiago), A. J. Castro-
Tirado, J. Gorosabel and M. Jelinek (IAA-CSIC Granada), V. Sokolov (SAO-RAS), S. Guziy
(Nikolaev State Univ.), A. Pozanenko (IKI-RAS Moscow), E. Sonbas (Cukurova Univ.) and D.
Pérez-Ramirez (U. Leicester).

GCN circ. #8461, SGR 0501+4516: optical observations in August, V. Rumyantsev, S.
Artemenko (CrAO), A. Pozanenko (IKI), A. J. Castro-Tirado (IAA-CSIC Granada).

OO6HapyxeHo (HaOmoneHue Ha Tteneckone L[-600, Tepckon) M BIOCIEACTBUU HOIATBEPIKIECHO
HaOJII0/ICHUSIMU Ha 3apyOeKHBIX TeJIeCKONax MmocjiecBeueHne ramma-seruiecka 081126.

GCN circ. #8858, GRB 081126: optical observations, Andreev M., Sergeev A., (Terskol Branch
of Institute of Astronomy), A. Pozanenko (IKI)

2.1.1.5. UccaenoBanne MArHUTOPOTAIIMOHHOT O B3PbIBA CBEPXHOBOM NpH
Pa3JIMYHBIX HAYAJBHBIX apaMeTpax.

bbuto mpoBeneHO MOJENMpPOBAaHME MAarHUTOPOTALIMOHHOIO B3pbIBAa CBEPXHOBOM MpH
pa3IMyYHBIX HadajdbHBIX mapamerpax. [loka3aHo, 4TO 3Heprus B3pbIBa CBEPXHOBOM pacTeT ¢
YBEJIMUYEHUEM MacCChl 4Jipa U HauyaJabHOW SHEPTUU BpallleHus. MarHuTOpOoTallMOHHBIA MEXaHU3M
MO3BOJIAET MOMYUYUTh HEepruto B3pbia 0.5 -2.6 10(51) spr.

MarnutopoTtannonsbsiii(MP) MexaHn3M B3pbIBa CBEPXHOBOH B JBYMEPHOI IMOCTaHOBKE OBLI
IIPOMOJIETIMPOBAH IIPH PA3IMUHBIX HAaYaJIbHBIX Maccax sapa U HAa4aJbHOM PHEPrHMM BpalllCHUS.
PacueTsl mpoBoawinck npu HadaiabHOW Macce sanapa oT 1.2 go 1.7 macc Connma. B mMomeHt
BKJIIOUEHUS MAarHUTHOTO TOJs yJeNbHas SHEprus BpamleHus BapbupoBanack oT 0.19x10(19)
apr/t 1o 0.4x10(19) spr/r. [lokazano, uro MP MexaHW3M MMO3BOJISIET MOTYYUTHh YHEPTHIO B3PhIBA
0.5-2.6x10(51) spr, cooTBeTCTBYIOIIYI0 HaOdrOAaTENbHBIM AaHHBIM. C yBEITMYEHHUEM MaccChl
A1pa, a TaKKe C YBEJIMYEHHEM HayallbHOM 3HEPIrUM BpAalllCHUs, SHEPTUsl B3pbIBa CBEPXHOBOM
pacter. IIpu momenupoBannu MP B3pbiBa cBepxHOBOH Oblila 0OHapy>keHa MP HeycToH4YHBOCTH
(3KCTIIOHEHIIMAJIBHBIM pOCT BCEX KOMIIOHEHT MarHuTHoro mois). IlpoBonutcs otnaaka
IIpOrpaMMbl Al MozaenupoBaHuss MP B3pbiBa CBEpXHOBOW C HOBBIM YPAaBHEHHUEM COCTOSHUS
Bemiectna (Shen et al.).


http://gcn.gsfc.nasa.gov/gcn3_archive.html

Puc.4. 3aBucumocTs 3HEprUM B3pbIBa

1.~ MP cBepXHOBOM OT HaYaabHOMU
MAacCHI sSIJIpa MPU Pa3ITUIHBIX
a5} 3HAYEHUAX YAETbHON SHEPTUH
BpAICHHS TIEpe]] HAYaJIOM
p 2} 9BOJIIOIIUM MarHUTHOTO MOJIS
g Erot/Mcore ~ 0.39-0.40x10(19) spr/r
2 15} (crmomrHast muuus) U Erot/Mcore ~
»
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I'.C.Bucnosarsrit-Koran n.¢.-m.H. 333-45-88 gkogan@iki.rssi.ru

C.I''Mouceenko a.¢.-M.H. 333-45-88 moiseenko@iki.rssi.ru

bucnosartsiii-Koran I'.C., Mouceenko C.I'., Apnenssu H.B. Pa3znuunbie MarHuTOpOTalIMOHHBIE
ceepxHoBele A, T.85,N.12, 1109-1121, 2008

2.1.1.6. MoaeaupoBanue cnekTpa o0bekta SS433 meronom Monte-KapJio

[Tpu nomoiu metona Monte-Kapio MoznenupyeTcst peHTT€HOBCKUI CIIEKTP UCTOYHUKA SS433.
[lyTem uucneHHoro MoJenupoBaHusl ObLT OJYyUYEH PEHTI€HOBCKHUM CIIEKTp UCTOYHMKA SS433.
Ha ocHoBaHuu HabmoaTeNbHBIX JAHHBIX OblIa TOCTPOEHA MOJEIb 00JIaCTH, U3JIydarollel B
PEHTTEHOBCKOM Juamna3oHe. Taxke Obula HalKMcaHa MporpamMma, IO3BOJISIOIAs METOIOM
Mounre-Kapno monennpoBaTh CIIEKTP JAHHOTO UCTOYHUKA. Pe3ysbTaToM ABIIAETCS CIEKTP
SS433 B nuanazone ot 3 10 100 k3B. CpaBHUTH ¢ HAOIIOAEHUSAME OpOUTAIBHOI 0OCcepBaTOpUN
HNHTEI'PAJI no3BomsieT onpenenuTh (pUu3ndeckre XxapakKTepucTUKU UCTOYHHKA. PaboTa
3aBepIleHa, [0 UTOraM HaIMCaHa CTaThsl, KOTOpas OTIPaBIIeHa B Ie4aTh B KypHa “Monthly
Notices of the Royal Astronomical Society”.

Puc.5. Pesynprar yncieHHoro
MOJICJINPOBAHUS B CPABHEHHH C
JAaHHBIMM OpOUTAIBHOM 0OcepBaTopueil
NHTEI'PAJL

F\_, photicm secile WV
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Yu.M. Krivosheyev, G.S. Bisnovatyi-Kogan, A.M. Cherepashchuk and K.A. Postnov “Monte-
Carlo simulations of the broadband X-ray continuum of SS433”, Monthly Notices of the

Royal Astronomical Society (oTmpaBieHO B 1e4arp)
I'.C. bucHoBartsiii-Koran, 1. ¢.-M. H., pod., T.H.C., Ten. 3334588, e-mail: gkogan@iki.rssi.ru

HO.M. Kpugorees, M.H.c., Ten. 3334588, e-mail: krivosheev(@iki.rssi.ru

2.1.1.7. I'paBuTaliNOHHOE THH3UPOBAHME HA TPABUTALINOHHON BOJIHE

Pe3yanaT: HCHYJICBOC CMCIICHUC B TPACKTOPHUU (I)OTOHa IIpU rpaBUTAlTMOHHOM JIMH3UPOBAHUN

Ha I'PaBUTALIMOHHOW BOJIHE.

Onucanue pe3ynbrara:
HccnenoBano rpaBUTallMOHHOE JIMH3UPOBaHUE HAa TPABUTALMOHHOM BosiHE. OTMEYEHO, YTO XOTS

HayaJlbHOE M KOHEYHOE HampaBieHUs (POTOHOB COBMAJAIOT, MPOUCXOIUT CMELICHHE MEXIY
HA4YaJIbHOM ¥ KOHEYHOU TPAEKTOPHEN. DTO CMEIIEHNE BBIUUCICHO aHAIUTUYECKUE IS TUIOCKOTO

T'paBUTAlMOHHO-BOJIHOBOI'O UMITYJIbCA. CI[GJ'IaHLI OLICHKHU 141 HaGJIIO,ZLeHI/Iﬁ.
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Puc.6. a) cMmenienue TpaekTopur (OTOHA IPU MPOXOKIACHUH Yepe3 IIIOCKYI0 IPAaBUTAIIHOHHYIO
BOJIHY, b) HaOmoaTebHBIN 2P PEKT OT CMenIeHUs TpaeKTopun (POoTOHA, H3MEHEHHE YTIIOBOTO

IIOJIOKCHUA UCTOYHHKA.

Bisnovatyi-Kogan G.S. and Tsupko O.Yu., Gravitation and Cosmology, Gravitational lensing by

gravitational waves, No. 3 (55), 226-229. 2008.
PyxoBogurens padotsr: r.H.c. UKW, a.¢.-m.H., mpod. I'.C. bucnosarsriii-Koran 333-45-88

gkogan@iki.rssi.ru
Ucnonuutens: O.1O.Iynko 333-45-88 tsupko@iki.rssi.ru

2.1.1.8. I'paBuTalINOHHOE TUH3MPOBAHME B IIa3Me

Pe3ynbTatr: 3aBUCUMOCTH yIJ1a OTKIOHEHUS! (OTOHA B OJHOPOIHOM I1a3Me OT 4acTOThI (POTOHA,

IPaBUTALMOHHBIA PAJUOCIIEKTPOMETP.

Onucanue pe3yJibrara:
Pa3Bura (1)I/I3I/IKO-MaTeMaTI/I‘-ICCKa$I MOZACIIb T'PABUTALIMOHHOI'O0 JIMH3WPOBAHUA B IIJIa3MC.

BroiBenensl BblpaxkeHHs] IS yIyla OTKJIOHeHHs (oroHa B miaazMe. llomyueno, 4ro eciu
TpaBUTALMOHHAS JIMH3a OKPY)KEHA IUIa3MOW, TO TpaeKkTopus (OTOHA 3aBHUCUT OT €r0 YacTOTHI
BCJIE/ICTBUE JHUCIIEPCUBHBIX CBOMCTB miia3Mbl. [lokazaHo, 4yTo fake B OHOPOAHOM IJIa3Me yrol
JUH3UPOBAHUS 3aBUCUT OT YACTOTHI ()OTOHA, YTO MPUBOJIUT K TOMY, UTO TPAaBUTAI[MOHHAS JTMH3A
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NeiCTBYeT MOAOOHO TpaBUTALMOHHOMY paauocnekrpoMmerpy. llomyueHa ananuThyeckas
dopMyna s yriaa OTKIOHEHMs B Cilydae JHH3MpOBaHMs B llIBapIimmibaoBCKOW METpHKE B
wiazme.  OOCyXmaloTcsi BO3MOXKHBIE — HaOmromarenbHbie  APQEeKTh, Haubonee CHIBHO
NPOSIBIISIONINECS JUIS YacTOT, OJNM3KUMX K IUIA3MEHHOM YacToTe, YTO COOTBETCTBYET OYCHb
AJIMHHBIM paInOBOJJIHAM.

Puc.7. JIuH3upoBaHHE TOUEUHOTO UCTOYHUKA
+"‘*’_f+_+ oo ?‘ 4+ [BapUIMIBIOBCKON TOYEUHOU JIMH3O0M.
3P R ¥ # |+F : /3 BMecTo ABYX TOUYEUYHBIX U300paKeHHUI

' W S S BCJIECTBHUE JTMH3UPOBAHHS B BAKYYME MbI

W\ /A ' T0JIyYaeM JBa U300paKeHus-IuHuM. [Tapbl
n300pakKeHH, COOTBETCTBYIOLIHE
OJTMHAKOBBIM 4acTOTaM ()OTOHOB, TIOKA3aHBI
OJIMHAKOBBIMHM HOMepaMH. JBa n3o0paxkeHus ¢
HOMEpPOM | COOTBETCTBYIOT JIMH3UPOBAHHUIO B
BaKyyMe.

PyxoBogurens pabotsr: r.H.c. UKW, a.¢.-m.H., mpo¢. I'.C.bucnosatsiii-Koran 1.¢.-m.H. 333-45-
88 gkogan@iki.rssi.ru

Ucnonuutens: O.10.Iynko 333-45-88 tsupko@iki.rssi.ru

Bisnovatyi-Kogan G.S. and Tsupko O.Yu., Gravitation and Cosmology, Gravitational
radiospectrometer, B me4aru.

2.1.1.9. Innamunyeckasi craduanzanus HecepuyecKux TeJl OTHOCHUTEIbHO
HEOTPAHNYEHHOI'0 KOJLIaMca.

Mpl  pemiaeMm  ypaBHEHMs, TNPUOJMKEHHO OMMCHIBAIOIIME HBIOTOHOBCKYIO  JIMHAMUKY
CaMOTpaBUTHPYIOLIETO  HEBpalmaromerocs cdepoupa Mociae  MOTEPH  JTUHAMHYECKOU
ycroiunBocTd. lloiydeHo, 4TO CKaTMe K CHHTYJSIPHOCTH BO3MOXKHO TOJBKO IPH YHUCTO
chepuyeckoM KoJlance, a NpU OTKIOHEHHSIX OT C(hepuyecKod CHMMETPUU CXKaTHhe
OCTaHaBNMBaeTCs Onarojaps CTaOWIM3UpYIOUIEMY JCHCTBHIO HETUHEHHBIX HechepruuecKux
KosiebaHuil. B peanbHOCTH KoJIIanc MpoJoJbKaeTcs U3-3a 3aTyXaHHus KojieOaHUil B pe3yibTare
MOTEPU DHEPTUM HA W3JIyYEHHE, T€HEPALMH YAAPHBIX BOJH W JEUCTBUS BS3KOCTH. JleTalbHBIN
aHaAJIM3 HEIMHEHHBIX KOJIeOAHUH BBHIMOIHEH C MOMOIII0 TOCTpoeHus auarpammel [Tyankape. Ha
3TOW JuarpamMme BBIJEIECHbI 00JIaCTH PETYJISPHBIX U Xa0TUYECKUX KOIeOaHuM.
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Puc.8 Jluarpamma Ilyankape st coxaTust Puc.9. luarpamma Ilyankape st coxaTust
chepomna ¢ OTpUIIATEIILHON TTOJIHOW PHEPTHEH, cdeponia ¢ OTPUIIATEILHOMN TOJHOM YHEPTHUeH,
U TIOKa3aTelieM aanadaThl BEIECTBa, PaBHBIM W [TOKa3aTeJeM aauadaThl BEIeCTBa, PABHBIM
4/3. Tloka3aHbI TPU PETYTYPHBIX U JIBE 6/5. I1okazaHbl YeTHIpE PETYISAPHBIX U OJTHA
XA0THUYECKUX TPACKTOPHHU. Xa0THUYECKasi TPACKTOPHUSL.

G.S. Bisnovatyi-Kogan, O.Yu. Tsupko Dynamic stabilization of non-spherical bodies against
unlimited collapse Mon. Not. R. Astron. Soc. 386, 1398—-1403 (2008)

I'.C.BucHosarsrit-Koran n.¢.-m.H. 333-45-88 gkogan@iki.rssi.ru

O.10.Iynko 333-45-88 tsupko@iki.rssi.ru

2.1.1.10. Akkpenunsi Ha YePHYIO AbIPY ¢ MATHUTHBIM MOJIEM

HccnenoBana axkkpelusi BELIECTBA HAa YEPHYIO JbIpYy MPU HAJUYUM KPYNHOMACIITaOHOIO
MarHuTHOro nosst. Jluck mpenmnosaraercst TypOYJIEHTHBIM, C JIyYUCTHIMM BHEUIHMMU CIIOSIMH,
IZ€ TEHEpUPYIOTCA TOKH TIIpU JBHKEHHH BEIIECTBA K YEPHOM JbIpe M YCHICHHH
KpynHoMacitabHoro nosis. [lonydeHo npubimkeHHOe peleHue, riae NpoBOIUMOCTh BELIECTBA
B JINCKE alIPOKCHUMUPYETCSI HENPEPBIBHON (DYHKIHEH, OBICTPO pacTyIieil y HOBEpXHOCTH JTUCKA.

I'.C.Bucnosarsrit-Koran n.¢.-m.H. 333-45-88 gkogan@iki.rssi.ru

R.V.E. Lovelace, D.M. Rothstein, G.S.Bisnovatyi-Kogan

Advection/Diffusion of Large Scale Magnetic Field in Accretion Disks. Proc. Conf.
Protostellar Jets in Context 7-12 July 2008, island of Rhodes, Greece. 5 pages.

2.1.1.11. Ha0aronenusi raMMa-BCILIECKOB

[Iposenensr Habmronenus: va 3T (HUM KpAO) u cnenana MHOronBeTHas (HOTOMETpHs

GRB 081028 nHaumnasg ¢ 15 MHUHYT 1oOcie Hadajga BCIUIECKa M Jajiee B TE€UEHUE S5 JHEW,
0OHapy»XEHO TOSBIICHUS MaKCHUMyMa B IOCJIECBEUEHHWM Ha WMHTEpBaje | JIeHb Mocje Havaia
BCIIECKA, B TO BPEMsl, KAaK ONTHYECKOE U3IyUYEHHE HEMOCPEACTBEHHO MOCE Hayaua BCIUIECKa
He ObUTO 3aperucTpupoBaHo. HaOmoneHue MTaHHOTO COOBITHS, HECOMHEHHO, ITOMOKET
MOHUMAHUIO TMPUPOJBl <TEMHBIX> TaMMa-BCILJIECKOB, T.€. BCIUIECKOB C aHOMaJIbHO MaJIbIM
OTHOIIIEHHWEM MTOTOKOB B ONTHYECKOM M PEHTI€HOBCKOM JHaIa30He.
[IpoBenensl ontudyeckue HaOmoneHus: spkoro nociecseueHuss GRB080319b B mepBwiii neHb
(A3T-8, XapbkoBCKkUil YHUBEPCUTET) U TIyOOKHe HaOMIOeHUs B niocnenytomue 181 (A3T-22,
HNuctutyt Actponomun Y30ekcoit AH, MaiinaHak) ¢ 1efpi0 OUcKa pOAUTENbCKON TralaKTHKY;
npoBeieHbI paarnonadmoaenus Ha teneckornax PATAH-600 u PT-22. PesynbTaTsl HaOm00eHUN
HCIIONIb30BaHbI B MyOIMKAIIUAX



[IpoBenensl neranbHble ucciaenoBaHus ramma- BeiuieckoB GRB 061126 u GRB 060526. B
JTAHHBIX MCCIIEIOBAHMIX MCIIONIb30BaHbl HaOMIOAeHNs ceTu Teneckonos ctpadn CHI' 3THI (HUU
KpAO), A3T-22 (MuctutyT ActpoHoMmuu Y36ekcoit AH, Maiinanak).

ITpoBeneH MOUCK POAUTENBCKOM ragakTuku ramma-semiecka GRB920925C. B To Bpems, kak B
Habmonenusx tenecona 3THI (HUU KpAO) He Obiio 00HApYKEHO POAUTENBCKOM TallakKTUKA
no R=25.2, nomydeHbl OLIEHKM Ha KpacHOE CMEILEHUE MCTOYHHMKA Berulecka. [lokasaHo, 4yTo
ramma-(QOoTOHbI Juana3zoHa 3HEpruil Heckoyibko ['9B, acconuupyemblie ¢ TaHHBIM BCIUIECKOM, Ha
caMoM Jienie He MoryT ObITh accouuupoBanbl ¢ GRB920925C.

[IpoBeneHo  KOMILJIEKCHOE  HccieloBaHUME  cBoWcTB — ramma-Bemiecka  GRBO060111B.
HccnenoBanus ocHoBaHbl Ha HabmoaeHusx teneckonoB TAROT, RTT150, 3T (HUU KpAO),
OHP, A3T-22 (Maiinanak), CFHT, Keck. Haiinena pomutenbckasi rajgakTHKa, BBIYHCICHO
Han0oJiee BEpOSITHOE 3HAUEHUsI KPACHO CMELIEHUsI HCTOYHMKA BeIiecka (z=2.1), mokasaHo, 4To
CBOWCTBA ONTUYECKOTO U3ITy4YCHUs B (pa3e raMMa-u3IydeHHsT OTIMYACTCS OT W3IYUYCHHsS ramMma-
Bcruiecka  GRB - 080319B, ompenenen  ramma-akrop — pensTUBUCTCKOIO — BbIOpoca,
OTBETCTBEHHOTO 32 MU3JIyUYEHHs Ha4albHOMU (a3bl.

IIpoBeneH aHamu3 KOPOTKHMX ramma-BCcIuleckoB dkcnepuMmeHra SPI-ACS  kocmuueckoi
ob0cepBatopunn INTEGRAL: B ycpenHeHHOM BpeMEHHOM IMpoduie KOPOTKUX BCIUIECKOB B
nuanaszone cBeime ~100 k3B HalineHo u3nydeHue, npoaosmkarouieecss a0 30 ¢ mocie Hayana
BCIUIECKA, YTO CBMJIETEJIBCTBYET B MOJIb3Y MPOAJIEHHOTO U3JIy4eHHUs] KOPOTKHX BCIUIECKOB, a HE
Hayajla PEHTIEHOBCKOro mnociecBeueHus. COCTaBlI€H KaTajlor MOATBEPKICHHBIX KOPOTKHX
ramma-semieckoB SPI-ACS  INTEGRAL 2002 — 2007 rr.

ITponnenHoe n3nmydeHne koporkux ramma-semiaeckoB SPI-ACS  INTEGRAL., II. Munaes, A.
[To3anenko, B. JIo3HUKOB, (IIOATOTOBIIEHO K ITyOJIHKAIINAN)

HccnenoBana B3siMMHas Koppemsuus Onuskux ramaktvk (katagor PSCz) u  obGnacreit
JIOKaJIM3allud KOPTKUX ramma-sciieckoB 3kcniepumenta BATSE u cetu IPN. I[lokaszano, 4yto
KOJIMYECTBO OM3KUX raMMma-BcruieckoB (z < 0.1) B karanore BATSE coctaBnsier menee 7%.

A.C.Ilozanenko k.(.-m.H. 333-45-88 apozanen@iki.rssi.ru

2.1.1.12. Pannmii 3Tan (popMHUPOBAHUS NPOTO3BE3AbI

[IpoBeneH MHOTOJIETHHM IMKJI HMCCIEIOBAaHUN CTPYKTYphl aKTHBHOH 00JacTH B IUIOTHOM
MoJIeKyJisipHOM  oOmake Tymannoctn OpwuoHa. AKTHBHBIE TIpoIecChl  (popMupoBaHUS
MPOTO3BE3/IbI COMPOBOXKAAIUCH MOIIHBIM Ma3epHbIM HM3TYyYEHHEM B JIMHUSX BOJSHOIO Mapa
(A=1.35 cm). lllupuna nuanm He npeBbimana 0.4 km/c (35 kl'm). U3nyuenue mocturamo F £ 8
MSH u Obuto nuHeHO nossipuzoBano (P = 70%). Habmoganocs 3KkcTpaopauHApHOE BpallleHHE
IJIOCKOCTH ToJisipu3anuu c¢ ~ 250/km/c, puc.10 (A). HabmroneHus mpoBOAMIHCH METOIOM
CBEepXJalbHEW  paguouHTepdepoMeTpun B paMKax  [IMPOKOTO  MEXKIYHAPOIHOTO
COTpyJHUYECTBA Ha ToOanbHOW ceth U cuctemMe VLBA. JIOCTUTHYTO TpeneinbHOE YIJIOBOE
paspemenue ~10 mkcek gyru win 0.005 a.e.
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Puc.10 : ITpodune muaun Mazeproro uznyuenus B Opuone KJI — (A). S-oOpas3Hast cTpykTypa —
JIMCK C KOHIICHTPUYECKUMHU KOJIbIIaMH, HabmonaeMblii ¢ pedpa — (b). (BHu3y cneBa — rienouka
KOMIIOHEHT, auameTp KpyxkoB ZE = IgTb, Tb - spkoctHas Temneparypa. CripaBa — 3aBUCUMOCTb
CKOpPOCTH OT OTHOCUTEIHFHOTO TIOJI0KEHHUSI KOMITOHEHT). Top 1 oumnosnsipablil motok —(B).

OO6Hapy’keHa BBICOKOOPIaHHW30BAaHHAs CTPYKTypa — LIE€MOYKa KOMIIAKTHBIX KOMIIOHEHT U
ounosnsipublil notok, puc.10 (b). KomnonenTs! pacnpenenensl BIodb S-00pa3HON CTPYKTYphI U
COOTBETCTBYIOT TAHTCHIMAIBHBIM HAIPABJICHUSM KOHIICHTPHUECKUX KOJIEl, HAOII0JaeMBIX C
pebpa. Pasmepsr kommoneHT He mpeBbimaioT 100 wmxcexk (0.05 a.e.). Pasmep nwmcka,
pa3ieneHHoro Ha Koblla, paBeH ~30 a.e., BpalieHue TBepAoTeNbHOEe, epuoa Bpamenus T »170
JHEN.
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Puc.11. BbICOKOKOUTMMUPOBAaHHBIN OUTIOJISIPHBINA TOTOK — clieBa (KPY>KOK B ITPABOM HIKHEM
YTy COOTBETCTBYET YIJIOBOMY pasperieHuto 50 Mxcek nyru). CrnpaBa — 001acTh 35KEKTOpa,
OTPE3KHU MPSIMBIX COOTBETCTBYIOT MOJISIPU30BAaHHOMY M3TyueHuto (paspenieHue 10 MKcek).

B nienTpanbHOl 9acTH BBIACIAETCS TOPOUAAIbHAS CTPYKTypa U OUIONSpHBIN OTOK, puc. 10 (B)
u puc.11 (A). BbICOKO KOJJTMMHUPOBAHHBIC MOTOKU HAOIIOAIOTCS Ha paccTostHUsAX 10 10 a.e.
Cormna pa3znecensl Ha 8 mkcek (0.005 a.e.), puc.11 (b). CkopocTh 35KeKIMK BEIIECTBA JOCTUTAET
10 km/c. PeakTBHOE BO3CHCTBHE KEKTUPYyEeMOTro BemiecTBa BbI3biBaeT mpeneccuto (T » 10
JeT), yrioBas CKOpOCThb kKoTtopoir W~t2. B pesyinbrare dero (opmMupyercs CHUpaieBUIHAS
CTPYKTypa MOTOKOB C TepeMeHHbIM maroM. OpueHTanuu (QparMeHTOB MOTOKOB Ha BBIXOJE
comes oTiauyaroTcs Ha 450, a UX IPOJOJIbHBIE COCTAaBISAIONIME CKOpocTel cmermieHsl Ha (.12
KM/C, UTO M OIpeJeisieT Ha0llto1aeMoe SKCTPAOpAMHAPHOE BpaIlleHHUEe TUIOCKOCTH MOJISIpU3alin
cyMMapHoro uziydenus. Okpyxaromasi obonouka (VLSR= 7.65 kwm/c) ycunuBaer masepHOE
n3nydyeHue B monoce 0.4 kM/c Oonee yem Ha TpH Topsaka. Macca IIEHTpaJbHOTO Teja, B
MPEIOJI0KEHUN KETUIEPOBCKOTO JIBMKEHHUSI BHEIIHUX YacTed aucka, He mpesbimaeT 0.01 Ma.
Matas macca U BpallleHUE IEHTPAJIbHOW YAaCTH JIUCKA C TMTOCTOSSHHOW CKOPOCTBIO MPEIoaracT
BUXPEBOE JIBIKEHHUE, KOTOPOE MOJ00HO aHTUIICHTPU(YTE BCACHIBACT OKPYKAOIIEE BEIIECTBO U
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PKEKTUPYET €ro B BUAE OWIOJSPHOTO IMOTOKAa € (OPMHUPOBAHHMEM MACCHBHOTO Tela -
IPOTO3BE3/IBI.

JI.. MatBeenko, C.C. CuBakoHns : [[lonsgpuzoBanHoe nsitydyeHue 3xekropa B Opuone KJI],
[Tucema B Actponomudeckuii XKypnai, T. 34, c. 908, (2008).

L.I. Matveyenko, P.J. Diamond, D.A. Graham, K.M. Zaharin, V.A. Demichev & S.S. Sivakon
:[Fine Structure of Star Formation Region in Orion KL], proceedings of VSOP-2
symposium, ASP Conference Series, (2008).

V.A. Demichev, L.I. Matveyenko, D.A. Graham, Ph. J. Diamond :[Maser H20 Outbursts and
Bullets in Orion KL], proceedings of VSOP-2 symposium, ASP Conference Series, (2008).

n.¢.-m.H. JLW. MarBeenko e-mail: matveen@iki.rssi.ru

2.1.1.13. BoisiB/1eHHe O0IIUX CTATHCTHYECKUX CBOMCTB TypOY/JIeHTHOCTH B
MATHUTOC(EePHBIX MOrPAHCI0SIX M B KPaeBoii IJIa3Me TepMOsiiePHbIX YCTAHOBOK,
yKa3biBawiue Ha cynepaudgysuio.

CpaBHEHHUE CTAaTHCTUYECKUX CBOWCTB TypOYyJNEHTHOCTH B MarHUTOC(HEPHBIX MOTPAHCIOAX U B
KpaeBOW IIJJa3M€ TEPMOSACPHBIX YCTAaHOBOK IPOJAEMOHCTPUPOBAIIO OJHOTHUITHBIN XapakTep
BPEMEHHBIX 3aBHUCHMOCTEH CTPYKTYpPHBIX (YHKUMH T[JIa3MEHHBIX (QIyKTyaluii W HX
MYyJIbTU(GPAKTATBHBIX CIIEKTPOB.

HecmoTpss Ha  cymiecTBEHHYI0  pasHHUIly IUIa3MEHHBIX  [apaMeTpoB,  IOTpaHUYHAas
TypOyYJICHTHOCTh B 000MX CIy4asX MPOSIBIISICT YEPThl PACHIMPEHHOTO CaMOIOIO0US, HAPSTy CO
CBOICTBaAMH IEPEMEkKAEMOro XapaKkTepa MPOIECCOB MepeHoca, 00YCIOBIEHHOTO aHOMAaTbHBIM,
10 CPAaBHEHUIO C FayCCOBCKUM paclpeieieHueM BEPOATHOCTEN, U COPAANUYECKUMHU BCIIECKaMU
MOTOKA TUIa3MBbl.

B OoJIBIMUHCTBE MCCIICOBAHHBIX CIy4aeB TYpPOYJICHTHBIH KacKaJl XOPOIIO OMHCHIBACTCS JIOT-
[TyacCOHOBCKON MOJENBI0 C OJHOMEPHBIMU AMCCUIATUBHBIMU CTPYyKTypamu. CTaTUCTUUYECKU
MOJXOJl IO3BOJISIET XapaKTepu30BaTh HAOJIOJaeMble MPOIECCH IMEPEHOCa KaK YMEPEHHYIO
cynepanddys3uio ¢ 3aBUCUMOCTBIO CPEIHEKBAIPATHUHOTO CMENICHHUsS OT BpeMeHu adx2f p t a
npu a » 1.4 | 1.87 > 1. Crenenp nepemMexaeMOCTH MOTPAHUYHON TypOyJIEHTHOCTH B 000OMX
CIIyJasiX TakXe BechMa OJIHM3Ka.

nV Interball-1,
20 < (Ton flux, [10°cm?®s] March 29, 1996
- WIND in SW
10 — y __{2?.; ?.4:3) R_l:‘_
0 | T I 1 | I I T ]
UT,[h] 10.2 10.3 104 105 10.6

Puc.12. Ilotok nonos ( B 108 cm-2c-1, yepHast AMHUSA) B TypOYJICHTHOM IOTPAaHUYHOM CIIO€
HaJ[ OKOJIO3EMHOW MarHuTomnay3oi nmo namepenusm «Marepoona-1» 29 mapra 1996 r. Toncras
KpacHasi JINHUS NI0Ka3bIBaeT OJTHOBPEMEHHBIE U3MEPEHHS B COJIHEYHOM BETPE HA CIIyTHUKE
«WIND». ITyHKTHpOM MOKa3aH MOTOK, MPUOIU3UTEILHO cooTBeTcTBYOmMM MI'Jl Mmoaenmn
o0TekaHus MarHuTocepbl 3eMIIN COTHEYHBIM BeTpoM. banaHc moroka 1octuraercs 3a cyer
MepeMeKaeMbIX CTPYH (BCIIJIECKOB MOTOKA CBBILIE MOJIEJIbHBIX 3HaUEHUH), QyHKIUS
BEPOSATHOCTH 3HAYCHUN KOTOPOTO YAOBIETBOPsET ycioBuio cynepanuddysuu. Ilo ropusonranu
— MHPOBOE BpeMs B yacax
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Savin S., E. Amata, L. Zelenyi, et al., High kinetic energy jets in the Earth's magnetosheath:
Implications for plasma dynamics and anomalous transport, [ITucema B XKOT®, 87, 691
(2008)

Budaev V.P., S. Savin, L. Zelenyi, et al., Intermittency and extended self-similarity in space and
fusion plasma: boundary effects, Plasma Phys. Control. Fusion 50 074014,
doi:10.1088/0741-3335/50/7/074014, (2008)

CaBuH Cepreii [letpoBuy, 1.¢.-M.H. e-mail: ssavin@iki.rssi.ru, temn.: 3331100

Pesynbrar nomyuen B corpyanudectse ¢ Mactutytom simepHoro cunresa, PHII "Kypuarosckuit
UHCTUTYT"

2.1.1.14. ®opMupoBaHNe HECTANMOHAPHBIX TOKOBBIX CJ10€B H JUHAMHKA YCKOPEHUs!
IJ1a3Mbl B XBOCTe MarHutocpepsl 3emJin.

Ha ocHoBe HabOmofaTenbHbIX JaHHBIX CIyTHHKOB Kiactep u ['eoT?iin yCcTaHOBJIEHBI MOJAETH
(opMHpOBaHUS HECTALIMOHAPHBIX CTPYKTYP MATHUTHOTO U JIEKTPUUECKOTO OIS, OTBEYAOIINX
3a YCKOPEHHUE IUIa3MBbl.

Pa3paborana Mozenps cIBUTOBOM JedopMaluy B TOJICTOM IIa3MEHHOM CJIO€, paccMaTpUBaroIas
HE3aBUCHMOE BEPTHKAJILHOE JIBM)KEHUE OT/EIbHBIX MarHUTHBIX CHJIOBBIX TPYOOK B pe3yJbTare
KOTOPOTO BO3HUKAIOT CHJIBHO HAaKJIOHEHHbIE TOKOBBIE CJIOM M OCHWUIALMM HAaKJIOHA CJOs
oOHapy’KeHHBIC paHee B dKCIepuMeHTe. [Ipu 3TOM MOMUMO cTalMOHapHOTO TOKa Jy, BO3HUKAET
CYIIECTBEHHBI KOMITIOHEHT TOKAa, HAINpaBJICHHBIM IO BEPTUKAIM Jz, TPONOPLHMOHAIBHBIN
HakinoHy cinosi (Puc.13). JlepopmanmonHble OBMXKEHUS CO CIIOKHBIM YacTOTHBIM CIIEKTPOM
OPUBOAAT K BapHallMM HAKJIOHa CJIOS Ha pa3HbIX MaciuTabax BpeMEHM, Co3/aBas
OoudypunpoBaHHbIE U ACUMMETPUYHBIE TPO(UIHN B HAOIIOAATENbHBIX TaHHBIX.

VYCTaHOBJIIEHO HajJMyue B TOKOBOM CJO€ TIE€OMAarHUTHOTO XBOCTAa IPOCTPAHCTBEHHO
JIOKaJIM30BAHHBIX UCTOYHUKOB HEAIMa0aTHYECKOT0 YCKOPEHUSI MOHOB JIBYX TUMOB. [lepBbIil THII
MOHHBIX ITy4KOB C 3HeprusiMu 10 20 k3B 1 y3kuM pacnpeeneHueM o CKOPOCTSAM COIJIacyeTcs ¢
MO/JICJIbI0 KBAa3UCTAMOHAPHOTO HEaqNadaTMYECKOTO YCKOPEHMS 3IJIEKTPHUECKUM TIOJEM yTpO-
BeUep B JIOKAJTU30BAHHOW 00JIAaCTH XBOCTAa Ha paccTosHusIX Ooniee 110 pammycoB 3emau Ot
3emin. BrTopoil THI MOHHBIX My4YykKOB ¢ Oosiee BbICOKMMHU 3Heprusimu a0 30 k3B u Gonee
MIMPOKOH (PyHKIMEH pacrpenereHuss UOHOB IO CKOPOCTSIM HaOIrofaeTcsl BO BpeMsl aKTHBHBIX
TeOMarHUTHBIX MEPUOJIOB, YKa3biBas Ha OMU30CTh UCTOYHMKA K MAarHUTHOW cemaparpuce (X-
JIMHUU NEPECOEUHEHNUS) U Ha CYLECTBEHHYIO POJIb MHIYKIIMOHHBIX JEKTPUUECKUX MOJIEH B UX
YCKOPEHHUHU.

[}
& o
s

e 00:13 . ”'.' 0 0810 O=:15 (820 (525
Puc.13. Crnea: kone0aHus MOIETIBHOTO €104. Jy KOMIIOHEHT TOKA IPAKTUUECKU MTOCTOSIHEH, JZ
JIMBTaeTcs 3a N3MEHEHHEM YTJla HaKJIoHa (HIKHSASA KpuBas). CripaBa: npuMep HaOJIt01aeMOro

CJIO4. I[I/IHaMI/IKa HU3MCHCHHA TOKA CXOAHAa C MOJCJIbIO.
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Puc.14. CneBa - KOJUIMMUPOBaHHBIH 110 S3HEPTUsIM HOHHBIN IMy4ok (I Tum) ABMKymuiics k 3emie.
CrnpaBa - MMPOKUH MO NapajuIeIbHBIM CKOPOCTSAM HOHHBIN my4ok (2 tun). E-T
CIIEKTPOTPaMMBI 3JIEKTPOHOB (BCE HANPABJIEHHUs), HIOHOB JABWXKYIIUXCS K 3eMile, HOHOB
JBIDKYIIUXCS OT 3eMJIH, BPEMEHHON MPOQHITF MATHUTHOTO TOJISt M AJIEKTPOHHOW TeMITepaTyphl.

Thawst 41T}

Grigorenko, E.E., Hoshino, M., Hirai, M., Mukai, T., Zelenyi, L.M., “Geography” of ion
acceleration in the magnetotail. X-line versus Current Sheet effects, submitted to J.
Geophys. Res., 2008.

Grigorenko E.E., L.M. Zelenyi, M.S. Dolgonosov, J.-A. Sauvaud, Spatial and temporal
structures in the vicinity of the Earth’s tail magnetic separatrix. Cluster observations, Book
of Proceedings of 15th Cluster Workshop and CAA School, accepted for publication,
2008.

A.A.Petrukovich, W.Baumjohann, R.Nakamura, A.Runov, Formation of current density profile
in tilted current sheets Ann. Geophys., 26, 2008, 3669-3676.

Sharma, S., R. Nakamura, A. Runov, E. E. Grigorenko, H. Hasegawa, M. Hoshino, P. Louarn, C.
J. Owen, A. Petrukovich, J.-A. Sauvaud, V. S. Semenov, V. A. Sergeev, J. A. Slavin, B. U.
“O. Sonnerup, L. M. Zelenyi, G. Fruit, S. Haaland, H. Malova, and K. Snekvik, Transient
and Localized Processes in the Magnetotail: A Review, Annales Geophysicae, 26, 955—
1006, 2008.

n.¢.-M.H. A. [lerpykoBud apetruko@iki.rssi.ru

I'puropenko E.E. k.¢.-M.H. elenagrigorenko2003@yahoo.com , ten.: 333-14-67

2.1.1.15. DxcnepuMeHTAJIbHOE 00HApPYKeHHe HOBOIO SIBJICHHUSI: HeaquadaTH4ecKoro
PE30HAHCHOI'0 YCKOPEHHsI HOHOB B 00JIACTH 3aMKHYTBIX CHJIOBBIX JIHHHII MATHUTHOTO
10JIS1 TOKOBOT'O CJ1051 TEOMATHUTHOIO XBOCTA.

Y ckopeHue yacTHuIl MIa3Mbl BCerja TPAIUIIMOHHO CBS3bIBANIOCH C IEPECOeIMHEHNEM MarHUTHBIX
TIOJIEN.

Ha ocnose ananuza 6osiee 1000 cimyuaeB nepecedeHus nmorpannyHoro miazMeHHoro cios (II1C)
reoMarHuTHOro xsocra crnyTHukamu Geotail u Cluster ycraHoBieHO, YTO B CIIOKOMHBIE
F€OMarHUTHBIE WHTEPBAJIbl UMEET MECTO KBa3UCTAllMOHApHOE HeaanadaTH4YeCKoe pe30HaHCHOE
yckopenue noHoB B ToxoBom Crnoe (TC) xBocta B 00jacTu 3aMKHYTBIX CHJIOBBIX JIMHUN
MarHUTHOTO MOJIsl, HEMOCPEACTBEHHO HE CBsi3aHHOE ¢ nepecoeauuenueM. [Ipu atom B TC MoryT
OJTHOBPEMEHHO (PYHKIIMOHHUPOBATh HECKOJIBKO MPOCTPAHCTBEHHO JIOKATM30BAHHBIX HCTOYHUKOB
yckopeHusi (T.H. pe3oHaHchl) (cMm. puc.l5). Yckopennsle nonbsl o0pasytor B IIIIC xBocta
KOJUTMMUPOBAHHBIE TIO JHEPIHsIM W JIOKATH30BAHHBIE B MPOCTPAHCTBE My4YKH (OUMIIETHI),
IUTENbHOCTh Habmonenuss kotopbix B IITIC moxker mpesbimats 20 muH (cM. puc.16). B
obmactsax TC mexay pe3oHaHCaMH MOHBI HCHBITBIBAIOT CUJIBHOE PACCESHHE M 3aXBaTHIBAIOTCS
BHyTpHU TC.
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TakuM 00pa3oM, B CIIOKOWHBIE TMEPUOILI ganbHUe obOmacté TC MOXHO CpaBHUTH C
«Iu(PpaKIMOHHON PEHIeTKOM»: NUCCUTIAIUS SHEPTUH, COMTPOBOXKIAIOIIASNCS YCKOPECHHEM HOHOB,
MPOUCXOAUT HE B OJHOM KpPYIMHOMACHITAOHOM HCTOYHHKE, KOTOPBIA, KaK MpaBuio,
dbopmupyercst BOIM3U 001aCTU MarHUTHOTO MEPECOSANHEHUS, & B HECKOJIBKUX JIOKATU30BaHHBIX
VMCTOYHUKAX, HAXOISIINXCS HAa 3aMKHYTBIX CWJIOBBIX JIMHHUSX C MaJIOM, HO MOJIOKHUTENbHON Bz.
YCcKOpeHHbIE MOHBI, Oyay4Yd KOJUIMMHPOBAHHBIMU TIO SHEPTUSAM, WHKEKTUPYIOTCS W3 TaKHX
UCTOYHUKOB M (POPMUPYIOT <«JIUCKPETHYIO» CTPYKTYpy QYHKIUH pacnpeeieHus, HEPeIKo
Habmonaemyto B [TIC.
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Puc.15. OnHoBpeMeHHOE HAOIIOACHHNE JBYX OMMIIETOB, C CYIIECTBEHHO Pa3IMYHBIMU
SHepTUusiMu, yckopeHHbIX B TC B pa3HbIX pe30HAHCHBIX UCTOYHMKax R1 u R2.
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Puc.16. Ilpumep Habnroaenus cryTHukoM Geotail KBa3uCTallMOHAPHOTO HOHHOTO ITy4Ka,
HeaanabaTudecku yckopeHHoro B TC naiapHero XBocTa B 00J1aCTH 3aMKHYTBIX CHIIOBBIX
nuHui MIT.

14



Grigorenko, E. E., M. Hoshino, M. Hirai, T. Mukai, and L. M. Zelenyi, J. Geophys. Res., 114,
A03203, doi:10.1029/2008JA013811, 2009.

Grigorenko E.E., L.M. Zelenyi, M.S. Dolgonosov, J.-A. Sauvaud, Spatial and temporal
structures in the vicinity of the Earth’s tail magnetic separatrix. Cluster observations, Book
of Proceedings of 15th Cluster Workshop and CAA School, p.p. 435-453, 2009.

Grogorenko E., R. Koleva. Variability of discrete plasma structures in the lobe-plasma sheet
interface, Compt. Rend. Acad. Bulg. Sci. v.62, Nol1, p. 1449-1456, 20009.

2.1.1.16. UcciienoBanne MeXaHU3MOB reHepalli MATHUTHBIX OYpPb Pa3HbIMH
THIIAMM COJIHEYHOI0 BeTpa

MHoro4uciaeHHble SKCIEpUMEHTAIbHbIE JaHHbIE CBUJCTEILCTBYIOT, YTO I'€OMAarHUTHbIE OYypH,
TE€HEPUPOBAHHBIE PA3HBIMU MEKIIJIAHETHBIMU SIBJICHUSIMHU, 110 PA3HOMY IPOSBIISAIOTCS B pa3BUTUU
BO3MYyLIeHUH BHYyTpu MarHutocdepsl. Ha ocHoBe apxuBa manHbix OMNI 0 MeXIuiaHeTHBIX
yenoBusx st nepuona 1976-2000 romoB BHITIOJHEH aHAIN3 MEXKIUIAHETHBIX MCTOYHUKOB 798
reoMarHuTHBIX Oypb ¢ Dst < -50 HT nis cnenyromux KpynmHOMAcIITaOHBIX THUIIOB COJTHEYHOTO
BETpa: 00JIACTH CXKaTHS Ha IpaHule pa3HOCKOPOCTHBIX MOTOkKoB (CIR,145 marHuTHBIX OYypBb),
o01acTH CcKaTus IMepe] MEeXIJIaHETHbIM IPOsBICHHEM BbIOpoca kopoHasnbHOM Maccel ICME
(Sheath, 96) u aByx tumoB ICME: marautaeie obnaka (MC, 62) u Ejecta (161), ucrounnk
ocTalbHbIX 334 MarHUTHBIX Oyph U3-3a2 OTCYTCTBHUS M3MEpPEHHH I HEKOTOPHIX HMHTEPBAJIOB
COJIHEYHOIO BETpa OKa3aJcs HeomnpeaeneHHbIM. /[l paHHOro aHaius3a OblUT  BIEPBBIE
UCIIOJB30BAaH JBOWHOM METOJ HAJIOXKEHHs SI0X, B KOTOPOM 3a OIOPHBIE BPEMEHA B3SIThI
MOMEHTHI OHCETa MarHUTHOU Oypu u MuHuMyMma Dst nnaekca. C 0HON CTOPOHBI, C TOMOLIBIO
3TOro MeToja ObLIM HOATBEp)KJEHBbI paHee MOJY4YECHHBIE pe3ysbTaThl, a C JPYrod CTOPOHBI,
IIOJTyY€HbI HOBBIE PE3YJIbTAThI:

BIIEPBbIE MOJYYEHbI YKa3aHUs, YTO CYLIECTBYIOT pa3inuus B 3(p(HEKTUBHOCTU BYX IMOJAKIACCOB
mexrmuianeTHeIXx CME: MC u Ejecta, a Takke Sheath nepen aumu (cm. puc.17)

HE3aBUCHMbIM METO/IOM HaMHU ObLT yOEIUTENIbHO MoKa3aH TOT (akT, YTO CYIECTBYET «IIaMsITh O
IpEIbICTOPUNY MPOIiEcca FeHEpAlui MarHUTHOU OypH.

: - xK Puc.17. BpeMeHHOI X0/ 3JIEKTPUYECKOTO
£ N"—\ O ca (NP TR WA . nois Ey, Bz KoMIOHEHThI MeXIIJIaHETHOTO
i t\//r‘ i %w MarautHoro nojist (MMII), marauTochepHbIx
" . A il Dst u AE unnexcos (cnesa), By u Bx

: KOMIOHEHT 1 Moaysisi B MMII, oTHOmEeHus
TEIUIOBOI'O K MarHUTHOMY JaBJieHHIo (OeTa-
napaMmeTp) mia3Msl.

15




Epmonaes 10.U., .T". Jlogkuna, H.C. HukonaeBa, M.1O. Epmonaes, Ctatuctuueckoe
UCCIIeIOBaHKE BIMSHHS MEKIUIAHETHBIX YCIOBUI Ha reoMarHuTHbBIe Oypu, Kocmudeckne
uccinenosanus, 2010 (B neuarn)

Yermolaev Y.I., N.S. Nikolaeva I.G. Lodkina, M.Yu. Yermolaev, Specific interplanetary
conditions for CIR-, Sheath-, and ICME-induced geomagnetic storms obtained by double
superposed epoch analysis, Adv.Space Res., 2010 (in press)

Epmonaes IOpwuit IBanoBuy, 3aB.1a6. UKW PAH, 333-13-88, yermol@iki.rssi.ru

2.1.1.17. YckopeHue 4acTHIl M HarpeB BCNbIIIEYHOH MJIa3Mbl

BrnepBbie B npeABCHBIIIEUHON U UMITYJILCHOM (hazax coMHEYHOM Bemblike 6 nekadps 2006 roaa
oOHapy»eHa MpONOPLUUOHAIBHOCTh TEMIIEPATypbl  BCHBILIEYHOM Ma3Mbl  Jjorapudpmy
UHTEHCUBHOCTH  JKECTKOTO  PEHTI€HOBCKOIO  M3NMy4yeHHsA. VIHTEHCHBHOCTb  KECTKOI'O
PEHTT€HOBCKOTO M3JTyUYEHUs OLIEHUBAIACh 110 JaHHBIM aHTUCOBIAIATEIbHON 3alllUThI C TIOPOTOM
peructpauuu ramma-kBaHTOB 80 k3B, ycranoBnennoit ma KA UHTEI'PAJI (EBpomeiickoe
Kocmuueckoe Arenctso). [Ilpuuem HeTemnoBbie MpoLEcchl HAOMIOAATUCh HA 5 MUH PaHbllE, YeM
HAyajio0 pocTa HHTEHCUBHOCTU TEIUIOBOTO H3JIy4YEHHUs. ODTO IOKa3blBa€T, YTO 3JIEKTPOHBI,
OTBETCTBEHHBIE 3a JKECTKOE PEHTIC€HOBCKOE W3JIy4€HHE OBLIM WHUIMATOPOM MU OCHOBHBIM
UCTOYHUKOM HarpeBa BCIBIIIEYHOHN IUIa3Mbl, & YCKOPEHUE YACTHULl U HATPEB IUIa3Mbl SBISIOTCS
CHUCTEMOW C TIOJOXKHTENbHOW o0oO0paTHOW cBsa3bi0. CBA3b MEXIy TeMIepaTypod u
MHTEHCUBHOCTBIO JKECTKOI'O PEHTT€HOBCKOI'O M3JIyYeHHs HCYe3aeT IOclie Hayalla B3PbIBHOTO
pacimupeHus Ia3Mbl, KOTJa €€ OXJIaXICHHUE CTAaHOBHUTCS d(PQEeKTHBHEE HArpeBa HETEIUIOBBIMH
anekTpoHamu. Panee 3t s¢dexTsl He Habmonanuck (Hanpumep, Ha KA NASA RHESSI) u3-3a
HU3KOH YYyBCTBUTEIBHOCTH JETEKTOpOB. llpenBapurenbHbIi aHaIM3 HEKOTOPHIX JPYIHX
COOBITHI MOATBEPKAAET HAWICHHbIE 3aKOHOMEPHOCTH.
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Puc.18. JleBast nanemns: cpaBHEHNE TEMIIEPATYPBI BCIBIIICYHOH IIa3MBI C JIoTapu(hMoM
MHTEHCUBHOCTH JKECTKOI'0 peHTreHoBcKoro usnydenus (>150 k3B, ACS SPI). [IpaBas nanens:
CpaBHEHHE TEMIIepaTypbl BCIIBIILIEYHOM TIIa3MBbI ¢ Jorapugmom temra cueta aerekropa RHESSI
B PA3JIMYHBIX AMANAa30HAX PEHTTEHOBCKOTO U3y YCHHUS

A.Bb. Ctpymunckuii u M.B. 3umosern, HaGmroaeHus comHeyHo# BCrbImku 6 qexadpst 2006r.:
YCKOpPEHUE 3JIEKTPOHOB U HarpeB mia3Msbl, [Incema B AXK, B meuatu ¢ 26 asrycra 2009.
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A.b. Crpymunckuii u U.B. 3umosen, Benbimka 6 nexadpst 2006r. kak mporecc ¢
HOJIOXKUTEIILHOM 00paTHOI CBA3BIO: YCKOPEHHUE IEKTPOHOB M HArpeB TIa3MBbl,
Kondepenmuus mo comHeuHno-3eMHoi ¢pusnke, [Tynkoso, utons 2009

A Struminski: ‘Cross calibration with Anti-Coincidence System of Spectrometer on INTEGRAL
(ACS SPI)’, WorkGroup 3, 9th RHESSI workshop, September 2009, Genova, Italy

A. Struminsky and I. Zimovets, PARTICLE ACCELERATION AND HEATING OF
SOLAR FLARE PLASMA, The Sun: from active to quite, International Coronal
Workshop, 19-23 October, 2009, FIAN, Moscow, Russia.

ABtopsl: A.b. Ctpymunckuii u 11.B. 3umosen

2.1.1.18. MoneJsb cABUTOBOIi JeopManuy TOKOBOIO CJIOSI XBOCTA MATHUTOC(EpbI,
o0bsicHsIIOIIAs (POPMHPOBaHHMe HA0/II0aeMbIX B IKCIIePHMEHTe HAKJIOHHBIX CJI0eB
CJIOKHOT0 Npodus.

Pa3paborana u BepudumpoBaHa MoJIeNb CIIBUTOBOH Ie(OpPMAIK TOJICTOTO IIa3MEHHOT'O CIIO4,
OTMCHIBAOIIAs] HE3aBHCUMOE BEPTHUKAIBHOE JBI)KEHHE OTIENBHBIX MAarHUTHBIX CHJIOBBIX
TpyOOK, B pe3ysbTaTe KOTOPOTO BOSHHKAIOT CHIIFHO HAaKJIOHEHHBIC TOKOBBIE CJIOM. KOMIIOHEHT
TOKa Jy B MOZENHN OCTaeTCs MPAKTUIECKU ITOCTOSHHBIM U PaBHBIM CBOEMY 3HAYEHHIO B IITUPOKO
U3BECTHOW XappHCOBCKOW Mojenu. J(OTMONHUTENEHO BO3HUKAET CYIICCTBEHHBIH KOMIIOHEHT
TOKAa, HANpPaBJIEHHBIM 1O BepTUKaiu Jz u cBs3aHHBIA c HakiaoHoM cios (Puc. 19).
JlehopmManimoHHbIE JBMKEHHUSI CO CIOXHBIM YacTOTHBIM CIIEKTPOM IPHUBOIAT K BapHallu
HAaKJOHa CJIOS Ha pa3HbIX Maciutabax BpeMeHH. Takum o00pa3oM, CHyTHUKaMHU MOTYT OBITh
3aperHCTPUPOBAHBl  BU3YalbHO OWQYpPIHMPOBaHHBIE M AaCHMMETPUYHBIE TNPOQWIN TOKA.
IlpennoxeHHass Mojenb coryiacyercs C HaOMIONSHMAMH CHyTHHKaMu Kiacrtep CHIBHO
HAaKJIOHHBIX TOKOBBIX CJIOEB B T€OMAarHUTHOM XBOCTE M OOBSCHSIET MEXaHU3M (POPMHUPOBAHUS
BU3YaJIbHO Pa3HOOOPA3HBIX TOKOBBIX CIIOEB.

Puc.19. CneBa: konebanus
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A.A Petrukovich, W.Baumjohann, R.Nakamura, A.Runov, Formation of current density profile
in tilted current sheets Ann. Geophys., 26, 2008, 3669-3676.
[erpyxoBuu AHaTtonuii AnekceeBud , a.¢.-M.H., Ten. 333-3267, apetruko@iki.rssi.ru
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2.1.1.19. Ha6s1r0aeHusi NOTOKOB IUIa3MbI BO BpeMsl OHCETOB cy0Oyphb

B 6a3e nabmonenuit npoekra Kinactep B xBocte Mmarautochepst 3a 2001-2007 rr otobpans! 49
SMM30/10B HAOJIOJCHUH TOHKOI'O TOKOBOTO CJIOSI 3aKQHYMBAIOLIMXCS BCIUIECKOM aKTHUBHOCTH
(orceroM). OHCETHI OMPEACISIIUCH KaK MOSBIEHUE MOTOKOB TUIa3Mbl, YMEHBIIICHUE TIJIOTHOCTH
[ONIEPEYHOro TOKAa WIM Bo3pacTaHue Bz mocine mnepuoga JOKaJbHOTO CHOKOMCTBHSA C
npuszHakaMu (as3el HakoruteHUs. OHceTsl Ha ynanenuu 17-20 RE ot 3emim conmpoBoxaanuch B
OCHOBHOM IOTOKaMH HampaBieHHbIMU B XBOCT. B 30ne 11-17 RE nomuHupoBanu moToku
HampaBJIeHHBIE K 3emJie, OJTHAKO B TPEANOIYHOYHOM CEKTOPE BCTPEYAIHCh 00a HANpaBICHUS
noTokoB. CKOPOCTH MOTOKOB HAPAaBJICHHBIX OT 3eMJIM ObUIM YacTO JOBOJILHO MaJlbl, B Ipeenax
200-300 km/c. Mpl UWHTEpHpETHPYEM TaKWe TIIOTOKM KaK TIOCJICICTBUS  BCIUICCKOB
NEPECOEMHEHUS MPOUCXOIAIINX Ha BBITSHYTHIX CHJIOBBIX MAarHUTHBIX JHHHUSAX IUIA3MEHHOI'O
ci1osi (3aMKHYTHIX). YacTh OHCETOB HE COINPOBOXKAAJIACh BbIpaK€HHbIMU mnoTokamu (Oosee 100
kM/c). [110THOCTB MonepedHoro Toka Obljia B cpefHeM OoJIbIlie B BeUEepHEN U MOJIyHOYHOM 30HaX
XBOCTA.

Puc.20. Pacnpenenenue
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Petrukovich, A. A., W. Baumjohann, R. Nakamura, and H. Reme, Tailward and earthward flow
onsets observed by Cluster in a thin current sheet, J. Geophys. Res., 114, A09203,
doi:10.1029/2009JA014064, 2009

[TerpykoBuu AHatonuii AnekceeBud, 3aB.nad., 1.¢g.-M.H., T. 333-32-67, apetruko@iki.rssi.ru
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2.1.1.20. 3aBucuMOCTH KOMIOHEHTHI By MAarHMTHOIO M0JISA B IVIA3MEHHOM CJI0€
MarauTocgeps! 3eMJIM OT OPHMEHTALMH JAUIOJISI: CTATHCTHYECKAsi MOJe/Ib U
IKCTpeMaJibHble 3HAYEHHUS

C ucnonn3oBanueMm 11 ner HabOmromeHuit mpoekra ['eoTeilm MOCTpoeHa MOIENh MarHUTHOU
KOMITIOHEHTHI By B IJIa3MEHHOM clloe XBocTa MarHUTocdepsl. Moaenb BKIIOYAET 3aBUCUMOCTh
OT MEXKIUJIAHETHOTO TOJIsi, KOOPJAWHAT B XBOCT€ M opueHTanuu aumnons (B cucreme GSM). B
IOJYHOYHOM U TPEANOJYHOUHOM CeKTopax By MONOXHUTENBHO KOppelupyeT ¢ HaKIOHOM
munonst  (IMOJIOKUTEIBHBIM B JICTHUH ce30H). Takum o0Opa3oMm. JeToM HabmogaemMoe
pacripenienenue By CIBHHYTO B CTOPOHY MOJOXHMTEIbHBIX 3HAUEHHH, a 3UMOH — B CTOPOHY
OTpHIIATENbHBIX. MakcuManbpHOe mpupameHne By u3-za storo sddekra mMoxer mocTurarhb
Heckonbkux HT. Ha yTpeHHeil cropoHe s(dexTa 3aBUCUMOCTH OT OpPUEHTALMM JUIOIS HE
HaOJII0JaeTCsl, 32 MCKJIIOYEHHEM OKOJIO3€MHOM 30HBI (B mpeaenax 15 paauycos 3emun), rue
OTMEYEH c1a0blit 00paTHBIN AP dekT. 3aBUcCUMOCTb By 0T HakJIOHa AUIOIS MOXKET MOPOKIAATHCS
psanom npuunH. [loxoxuit a3ddekt ObuT paHee 3aMeueH MpH aHaIH3e HOHOC(HEPHONH KOHBEKIIUH.
KpoMe BBIIIEONMMCAHHOIO CTATUCTUYECKOTO OTKJIMKA, JOBOJBHO YacTO HaOIIOJaIHuCh
IKCTpeMalibHble 3HaueHus By (Gomee 5 HT wm Oosblle COOTBETCTBYIOMICH KOMITOHEHTHI
MeXIUIaHeTHOro mois). OHu coctaBisitoT 10 20-25 % ciydaeB BO BpeMsl COJIHEYHOIO
MaKCUMyMa B TIPEANONYHOYHOM CceKTope. Takue 3HAaueHUS HE MOTYT OBITh OOBSICHEHBI
CTaTUCTHUYECKOW MOJIENIBbIO U TPeOYIOT HAIUYMsI HEKOTOPOI'0 MEXaHU3Ma yCUIICHHUS.

A.A.Petrukovich Dipole tilt effects in plasma sheet By: statistical model and extreme values
Ann. Geophys., 27, 1343-1352, 2009
[TetpykoBuy AHatonuii AnekceeBud, 3aB.nao., A.¢.-M.H., T. 333-32-67, apetruko@iki.rssi.ru

2.1.1.21. Bapna0eJbHOCTD CIIEKTPOB HU3KOYACTOTHBIX MATHUTHBIX K0JIe0aHUIl B
IUIA3MEHHOM CJI0€e XBOCTa MarHuTocgepsbl 3eMJin.

HccnenoBana nuHaMHKa YaCTOTHBIX CHEKTPOB MarHUTHBIX (UIyKTyauuil B nuana3one Hiwke 1 '
B IUIA3MEHHOM CJIo€ XBocTa MarHutocdepsl 3emiu. [IpoaHann3upoBaHbl CHEUAIBHO
0TOOpaHHbIE HWHTEPBAJIBI MHOTOYACOBBIX HENPEPBIBHBIX HAOIIOACHUI IJIa3MEHHOTO CJOs
cnyTHUKOM ['eoTeitn. CekTpbl MOTYT OBITH B 11€JIOM ONMMCAHbl CTENIEHHBIM 3aKOHOM CIAJAaHUs C
IBYMs HM3JIOMaMud. JlMama3oH 4acTOT MeXIy u3nomamu npubmmsurensHo 0.2-0.02 ' umeer
HauOoJsiee CTAOWIBHBIA TIOKa3aTeNbh CIAJaHWs MOIMHOCTH OT YacTOThl mopsiaka 2.4-2.6.
[Tokazatenun Ha Oojee BBICOKMX M 0ojee HU3KHMX dYacToTax Oosee BapuaTuBHBL Beime 0.2
IOKa3aTeab COCTaBIAET Mopsaka 3, HO (IyKTyauMu CHJIBHO JOKaiau3oBaHbl. Ha HM3KkHX
4acToTax IoKaszareib cocTaBisieT nopsaka 1.5. KomOunanus nmokaszateneil HakiioHa (anbda) B
YACTOTHBIX CIHEKTpax M CHEKTpax MAIUHbI (AenbTa, (pakTaabHas pPa3MEpPHOCTb) OJDKHA
cienoBath Gopmyie anbhat+2* genpTa=5, HO Ha CaMOM JieJie B CpeHEM CocTaBisieT Oomnee 5.5.

Petrukovich A.A. and D.V. Malakhov, Variability of magnetic field spectra in the Earth’s

magnetotail, mogano B xxypHai Nonlinear processes in geophysics, oktssops 2009.

[etpyxoBuu AHaTonuii AnekceeBud, 3aB.1a0., 1.¢.-M.H., T. 333-32-67, apetruko@iki.rssi.ru
2.1.1.22. CBoiicTBa IOTPAHUYHOIO CJIOS

[Toxazano cocymectBoBaHue 3()(PEKTUBHOTO PA3CICHUS JBIDKYIICHCS M 3aCTOWHOM IIa3MbI

TypOyJIEHTHBIM TPaHCIIOPTHBIM OapbepoM BMecTe ¢ cynepauddysueit 1 KOHIEHTPUPOBAHHBIMH
IUTA3MEHHBIMH CTPYSIMH.
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B xome anaim3a pgaHHBIX mpoekTtoB MHTepbom wm  Kimactep ObIIO MOKa3aHO, dYTO
BBICOKOIIMPOTHBIA TYpOYJICHTHBIM TMOTPAaHCION HajA TMOJSAPHBIMU KaclaMH W IUIa3MEHHOU
MaHTHEN B CHHTYJSIPHOM TOYKE BETBJIEHUS MAarHUTHOIO IIOJIE Y BBICOKOIIMPOTHOM
MarHUTOMNay3bl, SBISATHCA TPAHCIOPTHBIM OapbepoM WM TpenarcTBueM, 3GEHEeKTUBHO
pa3aeNsIIoNUM JBUKYIIYIOCS IJIa3My MarHUTOCIIOS OT 3aCTOMHOM IIa3Mbl MOJISIPHBIX KacIOB.

B Toxe Bpems, M3yueHHEe 3aBUCUMOCTH OT BPEMEHM CpPEJHEKBAJAPATUYHOTO CMEUIEHUS BOJIb
HOpMaJId K TPaHUIE MPOJEMOHCTPUPOBAIO Hamumuue cynepanddy3un B Takux Oapbepax, IO
BCEH BHJIMMOCTH, OOYCIOBIICHHOW IUIa3MEHHBIMU CTPYSIMH, C KOHIICHTPUPOBAHHOM, IO
CPaBHEHHUIO C COJTHEYHBIM BETPOM, KHUHETUYECKON YHEPTHUEH.

OTO0 HEOObIUHOE COYETaHHE CBOMCTB TPAHCIOPTHBIX OAphEpOB MPEACTABISIETCS BaXKHBIM IS
UCCJIEIOBaHMsI yAEp)KaHUS IUIa3Mbl B TEPMOSJEPHBIX YCTAHOBKAaX, CTaTUCTUYECKUE CBOMCTBA
MOTPAHUYHBIX CJIOEB B KOTOPBIX OKAa3allUCh CXOXHMH CO CBONCTBAMH MAarHUTOC(EpHBIX
TPaHCIIOPTHBIX OaphepOB, BKIIOYAs Cynepauddysuro.

Amata E., S.P. Savin, D.Ambrosino, Y. Bogdanova, R. Treumann, M. F. Marcucci, S. Romanov,
A.Skalsky, High kinetic energy density jets in the Earth’s magnetosheath: a case study.
Planetary and Space Science, submitted 2009.

Savin,S.,et al., ROY-A multiscale magnetospheric mission. Planet. Space Sci. (2010),
doi:10.1016/ j.pss.2010.05.001

2.1.1.23. OTKpBITHE MOJIEKYJIbI THAPOKCHIA B aTMOCc(epe Benepsl

B mmuM0Oo0BEIX criekTpax Benepsl, momyueHHBIX u3o0paxkatommMm criekrpomerpom BUPTUC nHa
Benepe Dxcnpecc, oroxaectsiensl MK nonocel Meitnens OH (2-0) B obnactu 1.40—-1.49 MM u
OH (1-0) u (2-1) B obmactu 2.6-3.14 MKM ¢ MHTETPAJIbHOM MHTEHCUBHOCTHIO COOTBETCTBEHHO
100440 and 880+90 kR.

o cux mop cBeuenue OH HaOmMIOAAIOCHh TOJIBKO B aTMocdepe 3emMiid - 3TO OTKPHITHIC B 1948
rogy MeiiHeneM KoseOaTenbHO-BpaIlaTeIbHbIE MOJOCHl, BO3HHMKAIOIIMECS IpH Iepexojax
MEXJIy YPOBHSIMH OCHOBHOro cocTosiHusA. Ilpenmpunumanuce Oe3ycreniHble MOMbBITKU
obHapyxuth OH B atmocdepe Mapca (Bnepsble, KpacHomisckum Ha Mapc-5), xumus OH ans
Mapca xopomo pa3paOoTaHa, COOTBETCTBEHHO THJIPOKCHJ WIpaeT KIIOYEBYI0 poOJib B
BoccTaHOBIeHUN aTMocdepsl u3 CO2, koTopas paspylaercs Ha JTHEBHONH CTOPOHE COJHEUHBIM
Y®. YuurteiBas Majoe cojepxaHue BoAbl B atMochepe BeHepsl, oOHapykeHHE THIPOKCHIIA
ObUIO HEOKUAAHHBIM.

Omuccun OH nepemMeHHBI B IPOCTPAHCTBE M BPEMEHU, HO KOPPENUpYIOT ¢ amuccuert 02 1.27
MKM IO HHTEHCUBHOCTH U MOJIOKEHMIO NMUKa aMuccuu (96+2km). O6Hapyxenne OH nmpuBoaut k
U3MEHEHHSIM CYIIECTBYIONIMX NPEACTABICHUNH O XMUMHUYECKUX Tpoeccax B atMocdepe Benepsr,
kacarouuxcs peakiuii ¢ yuactueM H, OH u O3.

[lo otHocutenpHOMY pacnpezeneHuo HHTeHcuBHOocTH B mojoce OH (1-0) BpamatenbHas
Temneparypa HaiaeHa paBHo 250 + 25K, uTo cormacyercs ¢ pe3yJsibTaTaMH SKCIEPUMEHTa
CIIMKAB, noka3aBImuMy CyIIECTBOBaHUE TOPSYEro ciiosi aTMocdepbl Ha BbicoTax 95 — 100 km
(Ha HekoTOpbIX opbuTax). HabmogaemMoe M3MeHEHHE MHTEHCUBHOCTH cBeueHHH kak O2 Tak u
OH mo u3MepeHusiM C pa3lIu4YHbIX OpOUT, MO-BUAMMOMY, CBS3aHO C 3aBHCHMOCTBIO Kak
3¢ (EeKTUBHOCTH XUMUUECKUX PEaKIi, TaK U CTOJKHOBUTEIBHOM J1eaKTUBAIMU, OT (PU3HMUECKUX
yCIoBHiA B aTMocdepe, U B TEPBYIO O4Yepedb OT TEMIepaTypbl, XOTs MOTYT WIpaTh POJb H
Bapuauuu coaepxanug HO2, H, O u O3.

20



Puc.21. JIumGoBEIi1 criekTp Benepsr,
ycpenHeHHsli B peaenax 90 - 100 km
BBICOTHI U1 25 - 35°N (LT ~ 2 h).
Hapsay ¢ 02 (0,0) 1.27 mxm u (0,1)
1.58 MxM Habmromatotcs nonocst OH
Ha 1.40 -149 Mxm (2-0) u 2.6-3.14 MmxMm
(1-0)m (2-1). deramu va 1.1, 1.18 u 1.74
MKM (3BE€37J0YKH) - CII€/Ibl TEIIOBOI'O
U3JTY4YCHUS HIDKHEH aTMoc(epsl,
paccessHHOrO HaJ00JIaYHOM JBIMKOIA.
[IpuBeneHBI CHHTETHYECKHE CIIEKTPHI
(uepHbIi ciekp — u3MepeHHsbIi). Ha
JMMOOBBIX N300paKEHUSIX IPUBEICHBI
JIB€ JIMHUU, COOTBETCTBYIOLINE BBICOTE
Haj noBepxHocThio 0 1 100 kM.
BriTsiHyTOE TIMOOBOE M300pakeHNe
CBSI3aHO C pa3HBIM MacCIITabOM I10
OCSIM.
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G. Piccioni, P. Drossart, L. Zasova, A. Migliorinil, J-C G'erard, F.P. Mills, A. Shakun, A.
Garc’1a Mu™noz, N. Ignatiev, D. Grassi, V. Cottini, F.W. Taylor, S. Erard, and the VIRTIS-
Venus Express Technical Team, First detection of hydroxyl in the atmosphere of Venus.
Astronomy and Astrophysics, V. 483, pp.L29-L33

3acosa JI.B., lllakyn A., UrnateeB H.1.

2.1.1.24. Haomwoaenusa komernl C/2004 Q2

Ha ocHoBe mnpoBeneHHbix HaOmogeHuit komerbl C/2004 Q2 (Mauxonbiia) B OnmmkHEH
UH(pPaKpacHOI 00IaCTH CHEKTpa MOKa3aHO, YTO BEIIECTBO C MOBEPXHOCTH KOMETHI UCTEKAET HE
B BUJE NBUIM U Ta3a, a B BUJAE (PparMeHTOB, KOTOpPbIE paclajaioTcs Ha MbUIb U a3 3a Bpems
HOPSIZIKA CYTOK. DTOT Pe3yibTaT BaKEH, KaK C TOYKH 3PEHUS OLIEHKU MacChl TEPSIEeMOT0 KOMETOH
BElIeCTBa, TaK M JJIsl MOHMMAaHUS CTPYKTYphbl €e BHEHUIHHX cioeB. CrenaH BBIBOJ O PBIXJIOM
XapakTepe IOBEPXHOCTHOTO CIJIOSI KOMET, KaK B HACTOSIIYI0 SIO0XYy, TaK M B JIMOXy HX
dopmupoBanua. C y4eToM TOro, 4TO 3€MHbIE€ OKEaHbI, BO3MOXXHO, BO3HUKIIHM B pe3yJIbTaTe
O6omMOapaupoBKH  3eMiM  KoMeTamH, copMylupoBaHa THIOTE3a O CTOXAaCTHYECKOM
(GbOpMUPOBAHUN CIIOKHBIX OPTaHMYECKUX MOJEKYJ, U3 KOTOPhIX CHOpMHUPOBAIACH KU3Hb Ha
3emiie, IMEHHO, Ha TIOBEPXHOCTH KoMeT. [ mmore3a ocHoBaHa Ha cieayronmx ¢akrax: (1) Ha
MOBEPXHOCTAX CO CJOXXHOM MHMKPOCTPYKTYPOM B KOCMHUYECKUX VYCIOBUAX TP HHU3KOMU
Temmeparype 3pPeKTUBHO 00pa3yrOTCs CIIOKHBIE, B TOM YHCJIE U OpPTraHHYECKUEe, MOJICKYJIBL; (2)
ux 00pa3oBaHUE BO MHOTHX CIIy4asiX CTUMYJIMPYETCS HaJMUYWEM KBAHTOB C BBICOKOW PHEpIUeH,
KOTOpbIe MPHUCYTCTBYIOT B MEX3Be3AHOH cpene; (3) HapacTaoomuii, npu (HOpMHUPOBAHUU
KOMETHI, BHEIITHHUM CJIOM BEIIECTBA 3alUIIAeT 00pa30BaBLIMECS MOJIEKYJIbI OT Pa3pyLICHUs TEMU
K€ KBaHTaMmHu, (4) uMeercsi OOJIBIION MHTEPBAT BPEMEHHU AJisi 00pa30BaHMsI CIOKHOM OpraHuKU
J10 TIOTa/IaHusl €€ B TEIJIMYHbIE YCIOBUS Ha 3€MJIIO.

Macaos U.A., 333-4011, imaslov(@iki.rssi.ru
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2.1.1.25. UccaenoBanus Mepkypust

[Ipennoxxennsiit B UKW u Biepeie peanuzoBanHblil B 1999 r. MmeTon HabmoneHuit Mepkypus ¢
MWIIHUCEKYHIHBIMUA 3KCIO3ULUAMH CTall 3QPEKTUBHBIM CPEJICTBOM MOIYUYECHUS pa3pelIeHHbIX
n300paKeHNI HEW3BECTHOW CTOPOHBI Mepkypusi. MeTooM MUJUTMCEKYHIHBIX SKCIIO3UINNA B
HazeMHbIX HabOmomeHusx 1999-2008 rr. B pa3Hbix 00cepBaTOPHUSAX OBLIM IMOJNYYEHBI THICSYU
JJIEKTPOHHBIX CHUMKOB CTOPOHBI MepKypHsi, He 0XBaueHHON CheMKOM ammnapatoB Mapunep-10
B 1973-75 rr. u Meccenmxkep B 2008 r. Ha ocHOBe KOMIIBIOTEPHBIX MporpamMm 00paboTKu
N300paKeHN M TIOJYYSHHBIX HaOIIOaTEeIbHBIX JaHHBIX OBUIM CHHTE3WPOBAHBI pa3pelIeHHBIC
n300pakeHMsI TOBEPXHOCTH HEU3BECTHBIX PaiOHOB IUIaHeThl. CUHTE3UPOBAHHBIE N300paKEHUS
CPaBHUMBI CO CHUMKaMHU, MOJIy4a€MbIMU C KOCMUYECKUX allapaToB HA MOJJIETE, C PACCTOSHUN
OKOJIO0 1 MJIH KM U B HEOOJIBLION MepeKphIBaIOIIEHCs YacTh OBbIIIM COMOCTABICHBI CO CHUMKaMHU
anmapara MecceHnmxkep.

[Tosny4yeHnHblii MaTepuan NO3BOJSAET, C ONPEACIEHHOW OCTOPOKHOCTBIO, YTBEPXKAATh, YTO
KPYITHBIE JIeTaH penbeda aCHMMETPHYHO paclpeieeHbl 0 TOBEPXHOCTH MepKypusi, ToJOOHO
TOMY, KaK 3TO HaOJII0JlaeTcs Ha JPYTuX IUIaHeTax 3¢MHOM rpynmnsbl, JIyHe U MHOTHUX CIyTHUKaX
IJIaHET-TUTaHTOB.

JI.B. Kcandpomanuru, ksanf@iki.rssi.ru

2.1.2. UIHCTUTYT 3EMHOI'O MAT'HETU3MA, TOHOC®EPHI 1
PACITPOCTPAHEHUA PAJMOBOJIH M. H.B.ITYIIIKOBA PAH

2.1.2.1. Ipoext KOPOHAC-®: CosiHeYHasl ¥ COJTHEYHO-3eMHas (PU3UKa

B 2008-2009 rr. nponomxkanach 00paboTKa JaHHBIX, MoyydeHHbIX ciyTHuKoM KOPOHAC-
® B mepuop ero pabotel Ha okonozemHou opbute (2001-2005 rr.). KOPOHAC-® Habmroman
ConHile W pErucTpupoBasl TMPOSIBICHUS €ro aKTUBHOCTU B OKOJO3€MHOM KOCMHUYECKOM
IIPOCTPAHCTBE.

I'enunoceiicmonornvyeckuii 3kcnepument JTMPOC/KOPOHAC-®

Hcnonb3ys panHble renuocericmornoruueckoro npubdopa JUDPOC/KOPOHAC-D,
MIPOJIEMOHCTPUPOBAHBI BO3MOKHOCTH Pa3pabOTaHHOTO HOBOTO MeTo/1a 00pabOTKH BPEMEHHBIX
cepuil HAOMIOEHUH I ONPENETCHUsI C BBICOKOW TOYHOCTBIO CPEIHUX YacTOT paclIeTICHHBIX
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JUHUM  p-mon  ThoOanbHbIX Kosebanuit ConHoa, a Takke g HW3Y4YEHHs] MPUPOIbI
HEBPAIIATeIbHOTO pacleIICHHsI JMHUN B CTIEKTPE P-MOJ1 KoJleOaHuH.

TouyHOe ompejeneHue YaCcTOT JIMHUHA P-MOJ KOJCOAHWU SBISETCS OJHOW U3 OCHOBHBIX
3aja4 r1100aIbHOM TeTMOCeCMONIOTNH, TaK KaK OHO OIpeeNsieT TOYHOCTh peleHus 00paTHOM
3amaud. Jlyis pemieHuss 3TOM mpoOiieMbl OBUTM CO3JaHBl HAa3eMHBIE CETH HaOJI01aTeIbHBIX
CTAaHUMH M KOCMHYECKHE CTaHIMM HeNpephlBHOrO HaoOmogeHus 3a CoONHLEM, MOCKOJIbKY
TOYHOCTb M3MEPEHHUs YacTOT 3aBUCUT OT HPOAOKUTENBHOCTH HalOmogeHuil. OpHaxo,
0Ka3aJI0Ch, YTO JMHHMM IOJBEP>KEHBI PaCILEIUICHUIO HE CBsi3aHHOMY ¢ BpaumieHueM ConHna. B
pe3ynbrare, i ONpEAENeHUs YacTOT JHUHUM 10 JJUTENbHBIM psgaM  HaOJII0JeHUM
UCIIOJB3YIOTCS  pPa3jIMYHbIE  CTATUCTUYECKHUE  METOABl  YCPEIHEHHUs, KOTOpbIE  JAIOT
HECOBMAJIAIOIIUE TPyl C JAPYroM pe3ysbTaThl. Takum 00pa3oM, OKa3ajloch, YTO YCWIMS U
CpeACTBa IO CO3JAaHUIO0 HA3eMHBIX M KOCMMYECKUX CTAHLUUI HaOMIOJEHUH HE IOJHOCTBIO
JOCTUTIIN cBOeH 1ienu. [IpeasiokeHHbI HOBBIM METOJ] aHaIn3a BPEMEHHBIX Cepuil HaOII0AeHN
ABJSIETC 000OILIEHNEM KOHIENLUU aHAJUTUYECKOrO CUTHala. DTOT METOJ MO3BOJSET HaWTH
MTHOBEHHYIO aMIUIHTY1y, (ha3y M 94acTOTy CHTHaja, a TAaKKe pa3felbHO OINPEIESIUTh BKIIAJIbI
aAMIUTUTYAHBIX ¥ YAaCTOTHBIX (IYKTyaluil B pacIIUpeHUe CIIEKTPaIbHOMN JTMHUH.
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Puc.1. (a) CnexTpanbHas TUHUA T100ambHON Mokl Konebanuii (1=0,n=23), pacuienyieHHas Ha
KOMITOHEHTHI TTOKa3aHHbIE pa3HbIMU 1BeTaMu. (b,c,d) MrHOBEeHHbBIE aMIUTMTY/1a, YacToTa U (aza
KoJie0aHui.

Ha puc.1 mpuBenensl pe3yabTaTbl 00pabOTKU MPEATIOKEHHBIM METOAOM JIBYXMECIYHOM
cepun HabmoaeHuit npudopa [JUDPOC/KOPOHAC-® B nuanazone 350 M. Jluaus konebaHuit
rnobanpHOM Moabl ¢ 1=0, He moaBepKEeHHas paclIeTUIeHHI0 u3-3a Bpamenus ColHia,
OKa3bIBAETCS PACIICTTICHHONW Ha HECKOJIbKO KOMIIOHEHT puc.la. bueHus Mexay KOMIOHEHTaMHU
NPUBOAAT K BapHalMsIM aMIUTUTYAbl MO BO BpemeHH (pwuc.10). BriOpocsl MraHoBeHHOMH
4acTOThl (puc.lc) mMPOUCXOAST B MUHUMYMBI aMIUTHTYABI, YTO MOJITBEPXKIAET TOT (PAaKT, YTO
Bapualliy aMIUIATY bl 3TO Pe3ybTaT OneHnit kommnoHeHT. Ckauku ¢assl (puc.1d) B MuUHIMYyMax
aMIUTMTYABl TPUBOAST K CKauykaM MTHOBEHHOH 4YacTOTHI. BbUIM TONydYeHBl aHATHTHUYECKUE
CUTHAJIBI JJIS1 KaX/I0M U3 KOMIIOHEHT JIMHUHU, MIOKa3aHHBIX pa3jIMYHbIMU [[BeTaMu Ha puc.la. Ha
puc.2a,b,c MpuUBEACHHI MIHOBEHHBIE aMIUIUTYIbI, YaCTOTHI U (Da3bl ISl KAXKIOH U3 KOMIIOHEHT
curHana. Hanuuue BBIOPOCOB 4acTOTHI M CKAa4KOB (ha3bl B MUHMMYMax aMILTUTY[bl SBIISETCS
CBHUJIETEJILCTBOM TOT'O, YTO KOMIIOHEHTHI CUTHAJIa B CBOIO OYEpEe]lb COCTOAT U3 CyOKOMIIOHEHT,
KOTOpbIE HE YIAeTCs pa3peliuTh H3-3a HEJAOCTATOYHOW IIMHBI peanu3aruu. Ha pwc.2d
MPUBEICHBI JUCTIEPCUU (PIYKTyaluid aMIUTUTYIbI U YACTOTHI JJIsI KOMIIOHEHT JTUHUM U JIJIS BCer
JUHUM B LejoM. Bo Bcex cnmyuasx gucnepcust GprayKkTyauuid aMIIUTY bl PEBbIIIAET JUCTIEPCUIO
¢unykryanuit wacroret B 10-100 pa3, T.e. MmUpUHA CHEKTPaJIbHON JHMHUM TNPAKTHYECKU
MOJIHOCTBIO ompeaenseTcss (IyKTyalusiMd aMIUIMTYAbl, B TO BpEeMs KaK 4acToTa pP-MOIbI
OKa3bIBaeTCsl OueHb cTaOmibHOM. Takum 00pa3oMm, HOBBII METOJ aHalN3a BPEMEHHBIX PsI0B
MO3BOJIIET OMNPEAENUTh YACTOTy JIMHUM C BBICOKOM TOYHOCTHIO. OOHapy>KeHBl TaKKe
HEOOBIYHBIC CBOMCTBA KOMIIOHEHT JIMHUHU, KOTOPHIE BPSJI JIK MOTYT OBITh OOBSICHEHBI B paMKax
TEOPUHU CTOXACTUYECKOTO BO30OYkKAeHUs p-MoA KojeOanuiit Ha ComnHIe.
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Puc.2. (a,b,c) MrHoBeHHbBIE aMILTUTYIbI, 9aCTOTHI M (ha3bl KOMIIOHEHT JTUHUU MOKA3aHHBIX TEM
xe nsetoM Ha Puc.la. (d) ucnepcust QuykTyanuii amMrmiuTyasl (KBaapaThl) M YacTOTHI
(OKpY’KHOCTH) KOMIIOHEHT. YepHBIM I[BETOM MOKAa3aHbl AUCIIEPCUN aMIUTUTYIbl U YaCTOTHI IS
BCEH JIMHUU.

Pesyabrartel 3kcnepumenta CIIMPUT/KOPOHAC-®

B xome »skcnepumenta CIIMPUT, nposomuBmemcs Ha cnytHuke KOPOHAC-O,
cunektporenmorpagom Mg XII  monmyuyeHsl  YHUKalIbHblE B~ MHpPOBOW  NPaKTUKE
MoHoXpomamuyeckue n3obpaxenus CONHIA B CIEKTpanbHON nuHME A=8.42 A (pe3onaHcHas
muHus noHa Mg XII). Orta cnekrtpanbHas JHMHHUS HW3IY4YaeTcsl TOJIBKO INPU OTHOCHUTEIBHO
BBICOKMX JJISI COJIHEYHOW KOpOHBI Temmeparypax — T > 5 MK, koTtopas xapaktepHas s
COJIHEYHBIX BCIBIIIEK. TakuMm obOpa3zom, crnekrporenuorpad Mg XII BnepBbie MO3BOIMI
HETOCPEACTBEHHO MO0JIy4aTh M300paXK€HHs ropsiueil BCIBINIEYHON IUIa3Mbl, HE CMEIIaHHBIE C
n300pakeHreM 0oJIee X0JIOAHOM TIa3Mbl CIIOKOWHOM KOPOHBI.

Ha ocHoBe mnoJIyYeHHBIX AAHHBIX ObLT pa3padoTaH HOBBIH MeTOJ M INpPOBeleH
KOMILJIEKCHBIM aHAJM3 COJTHEYHBIX BenblieK. ITorydyeHnsl HOBbIe cBeleHHs 0 (PM3MYECKHX
YCIOBHSAX BO BCHbIIIEYHOH IUIa3Me — MPOCTPAHCTBEHHOM paclpeaeeHMH TeMIepaTyphbl,
IVIOTHOCTU M UX BPpeMEHHOI JTuHAMuUKe. MeTo/1 0CHOBAH HA PEHTIT€HOBCKHX U300paKeHus X
Connna A=8.42 A, mosy4eHnbix cnekrTporeanorpagpom Mg XII, U JaHHBIX 0 NOJHBIX
M0TOKAX HHTEHCHBHOCTH B OTHOCHTEJILHO INMPOKHX CHEKTPAJbHBIX AMana3oHax 1-8 A u
0.5-4 A (moJly4eHHBIX PEHTIeHOBCKHMH MOHHTOpaMH cnyTHHKoB GOES). HaGmonenus
cnyTHUKa RHESSI B KeCTKOM PEHTreHOBCKOM [HANa3oHe ObLIM HMCIO0Jb30BAHbI JIJIS
Bepu(pUKALUH pa3padoTAaHHOI0 MeTO1a ¥ MPOBEPKH MOJY4YeHHBIX Pe3yJbTaTOB.

Metoa Uit onpeienieHus TeMIepaTypHOTro coctaBa (qudQepeHnnaibHoil Mepbl SMUCCHN)
M3JIy4arouley MIa3Mbl UCIIOIb3YET MOJIHBIE MHTCHCUBHOCTH PEHTTEHOBCKOro u3nydeHus ComHua
B pa3IMuYHBIX CIEKTpPaJbHbIX JAMana3oHax. Ha ocHOBe u3MepeHMl B Tpex pa3iIMuYHBIX
CIIEKTPaNbHBIX JHANa30HaX — MOHOXpoMaTHueckoi nmuum 8.42 A (mo mammeiM CITMPUT) u
JIByX OTHOCHTEJBHO MIMPOKUX uHTepBanax 1-8 A u 0.5-4 A (mo mammeiv  GOES) momydens
CBEICHMs O BPEMEHHOM IMHAMHUKE TEMIIEPAaTypbl [UIsl AKTHBHBIX BCIIBIIICYHBIX SBJICHUM,
HaOmronaBmxcs Ha Conaue B ¢epane 2002-ro roga. B stot nepuox Ha CoiHIle MPOU30IILIO
HECKOJIbKO XapaKTepHBIX BCmblmeuHblX, U gaHHble CIIMPUT Oblmu mosy4eHBl ¢ BBICOKUM
BPEMEHHBIM pa3penieHreM 1.5 MuH. bblo mokazaHo, YTO BO BpeMs JUIMTEIbHBIX BCIBIIIEUHBIX
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COOBITHIT 0OJBIIOE KOJMYECTBO IUIA3MBI OCTAETCSI MpPH OTHOCUTEIFHO HEBBICOKHX (IS
Benbiek) ~ 1-4 MK u cpennux 4-10 MK temmneparypax (cm. puc.3).

GOES 1-8

T TTTTT
L 11l

7
10 RHESSI 6-12 keV

GOES 1-8, Watts m-2

I TTTI

10-16 MK

10°® L ]

15:00 16:00 17:00 18:00 19:00
Time, UT

Puc.3.IlofHBIA MOTOK B CHEKTpalbHOM juama3oHe 1-8 A, W3MepeHHBII pPEHTreHOBCKHM
morutopoM GOES (kpacHass nuHHS), W €r0 JCKOMIIO3UIIMS HAa TOTOKH, COOTBETCTBYIOIIWE
«xomogHoi» — 1-4 MK, «cpenueit» — 4-10 MK u «ropsiueit» — 10-16 MK mnasme. [IpuBeneno
JUIsL BCOBIIKH 26-T0 Gespans 2002-ro roza.

MoHoxpoMaTrueckue HW300pakeHus, ToJlydeHHbIe crekTporenuorpadhom Mg XII, wu
CBEJICHHSI O TEMIIEPATypPHOM cocTaBe (nuddepeHInaIbHON Mepe IMIUCCHH) OBLITH MCTIOIH30BaHbBI
JUISL MOJICIMPOBAHMSI TMPOCTPAHCTBEHHBIX pACHpPENETICHUN B3JIEKTPOHHBIX TEMIIEpaTypbl U
wiotHOCTH (Te, Ne) B 00JACTH BCIBINIKH, HaOmroaaBmeics 26 ¢espans 2002-ro roga. AHanu3
M300pKEHHUI TMOKA3bIBAET, YTO B IIEHTPE BCHBIIIKH OBUIO SIpKOe CHEepUUIECKOe sAPO, KOTOPOe
ObUIO OKPYXEHO MEHee MHTEHCHBHOH o00jacTbio. MoaenupoBaHue MPOCTPAHCTBEHHOTO
pacopeneneHns H3Iy4deHHs ObLIO MPOBEACHO IMpH MOMOIIM C(HEepUYEecKd CHMMETPUYHBIX
pacnpeneieHuid TeMIepaTypsl U MI0THOCTH. KOHKpeTHbIe 3HAUYCHUS TeMIIePaTyphl U MJIOTHOCTH
NOIOMPAIUCh IS COTJIaCHsl MOJENHU C IKCepuMeHToM. [IpoBeieHHbIN aHaIN3 MOKa3bIBAET, YTO
BO BCIIBIIITKE OBLTIO OTHOCUTEIBHO ropsidee siApo, TEMIIepaTypa KOTOporo mogauuManack ot 5 MK
Ha nepudepun g0 16 MK B 1ieHTpe, mpH STOM IUIOTHOCTh OblIa ONM3KAa K THIHUYHON
KOPOHAIBHOH ¥ H3MEHsUIach HesHaunTenbHo — oT 1.5%10° em™ 10 2.5%10° em™.

Bpemennsie npoduiin TeMnepaTypbl, MOJIy4eHHbIE TPU TOMOIIM JIaHHBIX O PEHTT€HOBCKUX
MOTOKAaX, OBUTH MCTIOJIB30BAHBI IJIsi COBMEIICHUS MOHOXpOMaTHuecKoro n3odpaxenus Mg XII ¢
M300paKEHHEM B )KECTKOM PEHTTC€HOBCKOM JuarnasoHe, moiaydeHHoM Ha cimyTHuke RHESSI (cM.
puc.4).
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Puc.4.MoHoxpoMaTtuueckoe u3o0paxkenue crnexrporenuorpaga Mg XII (A=8.42A; npernoe) u
n300pakeHre B KECTKOM PEHTI'€HOBCKOM JHarna3zoHe, nmoiaydeHHoe Ha cryTHuke RHESSI (6-
12 x3B; 6enblit KOHTYD).

[TomyyeHHOe cocTaBHOE H300pKEHUE TIO3BOJIWIO OINPEACTUTh TPAHHIBI «TOPSUYCID)
obnactn Ha m300paxkeHnu crektporenuorpada Mg XII u mpoBepuUTh TOYHOCTH OMPEICICHUS
MPOCTPAHCTBEHHBIX pactnpenencHuii Te, n.. [lomyueHHble cBeneHNs 0 GU3MUYECKUX YCIOBUSAX BO
BCIIBIILIEYHON IUIa3Me — €€ TeMIeparype, IUIOTHOCTH, WX BPEMEHHOW JUHAMHKE MOTYT OBITh
WCTIONB30BaHbl MU BBIOOpAa MEXaHW3Ma HArpeBa BCIBIMIEYHONW ma3Mbl. [lokazaHo, 49To
MOJTyYEHHBIE Pe3yJbTaThl COTJIACYIOTCSA C MOJIENbI0 HAarpeBa IjIa3Mbl OBICTPOI yaapHOW BOJHOU
Y MOJIE€JIbI0 TOHKOU MUIIICHH.

Bvicoxomemnepamypnas nnazma 6 kopone Connya.

Bo Bpemst cOMHEUHBIX BCIBIIEK UMITYJILCHOE BbICJIEHUE SHEPTUN IPUBOJUT HE TOJBKO K
YCKOPEHHUIO0 YacThll, HO U K 3¢ (deKTUBHOMY HarpeBy Iaa3Mbl. HaOmroneHus, mpoBeacHHbBIC
pertreHoBckuM Teneckoriom SXT Ha 6opty cnytHuka Yohkoh (Masuda et al., 1994; Tsuneta et
al., 1997), moka3zamu, 4TO TOpsiYas IJla3Ma BO BCIBIIIKaX MOXET (OpPMHpPOBATHCS Kak B
xpomocdepe, Tak U B conHedHOH kopone. B mepuox ¢ 2001 mo 2005 roasl mHGOpMALUIO O
MIPOCTPAHCTBEHHBIX U BPEMEHHBIX XapaKTEPUCTUKAX BBICOKOTEMIEPATYypPHOIl IJIa3Mbl B KOPOHE
npenoctaBisil - cnekrporenuorpad RES-K,  gBnsBmmiics dYacThi0 KOMIUIEKCA HAyYHBIX
uacrpymenToB CIIMPUT, paGoraBmmx Ha O0pTy poccuiickoro cnyTHuka KOPOHAC-®
(Oraevsky et al,, 2002). Cnextporemuorpad RES-K mnpemocTaBisin MOHOXpoMaTH4ecKue
M300paKEeHHST TIOJHOTO COJIHeUYHOro mucka B JuHun Mg XII 842 A, Temmeparypa
dbopmupoBaHus KOoTopoii coctariser 5-15 MK (Zhitnik et al., 2003). OTo menano BO3MOKHBIM
MpsIMbIC HAOTIOJEHUS TOPSYCH KOPOHAIBHOW TUTa3Mbl B OTJIMYKE OT JIAaHHBIX CITyTHUKA Y ohkoh,
KOTOPBIH MOT OIPEAEIATH MOJ0KEHNE TaKOH IUIa3Mbl B KOPOHE TOJIbKO KOCBEHHBIMU METOAAMH,
OCHOBaHHBIMHM Ha cpaBHeHUH W300pakeHni SXT, momydeHHBIX ¢ pa3HbIMH (QriibTpamMu. Mpbl
UCTIONB30BaIM  npeumylnecTBa Habmogenuit RES-K, uToOGbl wHccnenoBaTh CTPYKTYpY H
JTUHAMUKY TOpSYEH KOPOHAIBHOM TIa3MBbl BO BCIIBIIICYHBIX OOJIACTSAX M B CIIOKOWHOW KOPOHE
ConHua.
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bbun mpoaHanu3upoBaHbl CEPUN MOCIIENI0BATENbHBIX M300pakKeHUH aKTUBHOM oOjacTu
NOAA 9830, xotopas Habmoganach crnekrporearomerpoM RES-K B muaun Mg XII 8.42 A
channel, maunnas ¢ 21:40 UT 21 ¢espans go 08:00 UT 22 ¢espans 2002 roma, To ecth B
IIEPUOJ, MAaKCUMyMa COJHEYHOM AaKTMBHOCTU. B 3TOT MHTepBalm BpeMEHM TakkKe Ionaa
Benbimka kinacca M4.4 o manasiM GOES (Geostationary Operational Environmental Satellite),
npousomienias B HaOmogaemoili akTuBHOM oOmactu. Ha puc.5 mokasan u3MepeHHBIN
BpeMeHHOU npodminp u3mydeHus B muHun Mg XII BMecTe ¢ OJHOBPEMEHHBIMU MPOGUISIMA
u3nydeHuss B JuanasoHe sHepruit 25-50 k3B (RHESSI - Ramaty High Energy Solar
Spectroscopic Imager) m B nmanasone mmH BoimH 1-8 A (GOES). Ilpoduns xectkoro
PEHTTEHOBCKOTO HM3JIy4E€HHs JOJDKEH KOPpEelIMpoBaTb € TEMIIOM HWHXKEKIUH YCKOPEHHBIX
JJIEKTPOHOB.

(a) GOES-10, 1-8 A
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Puc.5.Bpemennsie npodwmwin mznydyenus: (a) MHrerpanpHoe n3mydenue ConHLA B JHMana3oHe
e BoJH 1-8 A mo manasiM GOES; (b) U3nyueHne BhIcOKOTEMIEpaTypPHOH IIa3Mbl B JIMHUH
MgXII 8.42 A; (c) KecTKOoe PEeHTI€HOBCKOE M3JIy4YeHHE BCIBIIIKK B Auamna3one 25-50 k3B mo
nmanaeiM RHESSI.
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CrtpykTypa akTuBHOW oOiactT B Qorochepe M KOpoHe MoOKa3zaHa Ha puc.6. Bcee
n300pakeHust ObUTM MPUBEICHBI K OJJHOMY MaclITaly, a TaKKe OCYIIECTBIEHA UX KOMIIEHCALUs
3a cuer BpameHus Conrma. M3 ananmsza nzodpaxennit SOHO/EIT u TRACE Obun BEIOpaHBI
IpYyNIIbl MArHUTHBIX M€TeNb, KOTOpble 0003Ha4YeHbl Ha pucyHke kak Al-A4. Ha HiwkHell naHenu
TH TPYMNIbl NETEeb HAHECEHbl Ha U300paXEHHUsS BBICOKOTEMIIEPATYpPHBIX HCTOYHUKOB
M3IIy4EHUs, NTOJIOXKEHHE KOTOPBIX onpeneneHo no guHuu MgXIIl. CpaBHeHue naHenel Ha puc.6
MIOKAa3bIBAET, YTO TMOJOXKEHHE BBICOKOTEMIIEPATYpPHBIX OOJacTel COBMNAJaeT C CHCTEMaMu
MarHUTHBIX II€T€Ib, MPUYEM MAKCUMyM HWHTCHCHUBHOCTH W3JIyYEHUS TIOpsA4Yed IUIa3Mbl
IPUXOJUTCS Ha 00J1IaCTH BOJIM3U BEPIIUH MAarHUTHBIX METENb.

Bo Bpems paccmatpuBaemoii cepuu HaOIIOISHUI MPOU30IIia BCIbika kinacca M4.4. Ee
Hayayno nmo HabmoaeHusM B imHuU MgXII npunuiocs Ha 23:45 UT u coBnano ¢ sapoM ropsiaei
wia3Mbl R2 (puc.6). Bo Bpems Benblku sapa R2-R4 ciunmucs Ha nzobpaxkenusx CIIMPUT, tak
YTO HENb3sl OBLJIO M3ydaTh MX JAMHAMUKY pasnenbHo. Sapo R1 nHaxonmnock Ha Oombiiom
pPAacCTOSIHUU OT LIEHTpPA BCIBIIIKH, U €r0 HEe3aBUCHMbIE M3MEpPEHHs] MOXHO ObUIO HMPOBOJIUTH
Jla’ke BO BpeMsl MaKCHMyMa BCTIbIIKA. Ha puc.7 mokasan BpeMEeHHOM MPO(QUIIb TPEX CIUBIIUXCS
anep R2-R4 u npoduns ynanennoro siapa R1. [IpumedarenbHOl 0COOEHHOCTBIO 0Ka3a10Ch, YTO
BpEMEHHBIE TPOGWIN TOKa3BIBAIOT KOPPEISIUIO, KOTOpas XOpOIIO BBIpaKE€Ha cpa3y Ha
HECKOJIbKMX MHTEpBaJlax BpeMEHH. B 4acTHOCTH, 4Yepe3 HEKOTOpOe BpeMs Iocie Havaja
BCOBIIKK B siipe R2 0BT 3aperucTpupoBaH pPOCT H3IydYeHHs B yJaleHHOM sjpe Rl.
OCHOBBIBasiCh Ha BPEMEHHOM 3aJiepXkKKe 5 MUH, U paccTosHUM Mexay siapamu 210000 kM, Oblia
OIICHEHA CKOPOCTh PaCIPOCTPAHCHUS BO3MYIICHHUS U3 IIEHTPA BCIBIIKH - 650 KM/C.
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(a) SOHOEIT, 2002, Feb 22 (b)) SOHOMDI 2002, Feb22
Fe XII, 195 A 01:13:46 UT a 00:59:00 UT

| (c) SPIRIT 2002, Feb21] [ (d) SPIRIT 2002, Feb 22 |
MgIl, 8.42A  23:56:44 UT : MgIl, 8.42A 01:32:51 UT

L
.....

Puc.6.AxtuBHas o6macte NOAA 9830: (a) mzobpakenne SOHO/EIT B muamm 195 A; (b)
margerorpamma SOHO/MDI u HelitpanpHas nuHHS (POTOCPEPHOTO MATHUTHOTO TOJsL; (C)
TOJIOKEHHEe obJyiacTeld BhICOKOTeMIlepaTypHOi 1utazMbl (R1-R4) mo Bcmbimku (M300pakeHUs
CIIUPUT B nuaun MgXII 8.42 A); (d) pactpeneneHne BICOKOTEMIIEPATYPHOU IIa3Mbl TOCIIE
Benbiiku. Cuctembl meTenb, HaOmopaBmmecss cnyTHUKOB TRACE, mokaszaHbpl MyHKTHPHOM
nuHuEen u cuMmBoiamMu Al-A4.
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Puc.7.CpaBaenne mpoduiieii M3MydeHHs] BBICOKOTEMIICPATYPHOU IIa3Mbl B SIIPE BCIBIIIKA
(myHKTHpHAs IMHUS) U B yAalleHHOM ncTouHuke R1 (crmomrnas nunus)

Criucok aureparypsl

Masuda, S., Kosugi, T., Hara, H., et al., Nature, Vol. 371, 495, 1994.

Tsuneta, S., Masuda, S., and Kosugi, T., ApJ, Vol. 478, 787, 1997.

Oraevsky, V.N. and Sobelman, L.I., Astron. Lett., Vol. 28(6), 401, 2002.

Zhitnik, [.A., Bugaenko, O.1., Ignatiev, A.P., et al., MNRAS, Vol. 338, 67, 2003.

Kopona 6 srcecmrxom ynompaghuonemosom ouanazone.

Teneckon CIITMPUT na ciyrHuke KOPOHAC-® (26 utong 2001 — 5 nexabps 2005 r.)
BIIEpBBIE HAOIIONAN COMHEYHYIO KOPOHY B auanazoHax 175 A (nmumuu monos sxenesa Fe IX, X
and XI) u 304 A (muaus uona Hell) B pesxxume KopoHorpada Ha PaCCTOSHHU O 5 CONHEYHBIX
paanycoB. DTOT Iuana3oH SBISETCS MPOMEXYTOUYHBIM MEXIY MOJISIMH 3peHusi OObIYHBIX BY ®-
TEJIECKONOB U OOJIBIIMHCTBA KOPOHOrpad)oB BUAMMOIO JHMara3oHa U MPEACTaBiIseT OOIbIIYIO
BRXHOCTb  JUISI  HCCIENOBaHWN  (OPMUPOBAHHMS  CTPYKTYphl ~ CTPHMEPOB,  yCKOPEHUS
BbIOPACHIBAEMOT0 BELIECTBA M HCTOYHUKOB OBICTPOTO U MEJUIEHHOTO COJTHEYHOI'O BETpa.

[TpomomxkuTensHble KOpOHOTpaduueckue HaOMOIeHUsT KOpoHbl B BY®d-gmamazone,
IPOBE/ICHHBIE B MEPUOJ BBHICOKOM CONHEYHOIN akTMBHOCTU HIOHE M aekabpe 2002 r. mokazanu,
yto B juanasoHe 175 A xopoma cocrour u3 mupdysHON KBazsH-CHMMETPHYHON dYacTu
(COBOKYITHOCTh HEpa3peIlleHHBIX MEeTeNb) W CTPYKTYpbl SAPKUX Jy4ded (pajuanbHBIX WIN
HEepaaualbHbIX, EMEHTHI 1 1 2 Ha puc.8), HaunHatoumxcs ¢ nopepxHoctu Connua. Hexkotopsie
U3 3TUX Jy4el CBSI3aHbl C AKTUBHBIMU OOJIACTSIMM M BBISBIISIIOT MOTOKH COJIHEYHOTO BETpa
(ctpyktypa 4 Ha pucynke). HaGmoganuce Takke HECKOJIBKO OOJBIINX BCIUIBIBAIOIINX TETEIb
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(cTpykTypa 3 Ha pPHCYHKE), KOTOpPbIE OBUIM acCOIMUPOBAHBI C KOPOHAJIHHBIMU BBIOpOCAMHU
Mmaccsl 1o karanory LASCO.

175 A ] 16/06/2002 15:58:11 UT
. 4

175 A 21/06/2002 16:45:13 UT

175 A 05/12/2002 09:18:09 UT

Puc.8.XapakTepHsbie 371€eMEHTHI CTPYKTYPbI, HAOJIFOIaBIIHECS TEJIIECKOTIOM-KOpOHOTpadom
CIIMPUT B muanasonax 175 u 304 A: 1- paguansusle qyuu, 2 — HepaguaabHbIE ITyuH, 3 —
BCIUIBIBAIOILAS METIIs, 4 — My4OK JIy4el, CBA3aHHBIX C aKTUBHOW 00J1aCThIO HA JUCKE (IOTOK
COJIHEYHOI'O BETPA).

B nuanasone 304 A xopona Gonee muddys3Ha U MeHee OJHOPOIHA, KOPOHAJIBHbIE JTydH
€1IBa MPOSIBIIAIOTCS. AHAJIN3 paMAJIbHON 3aBUCUMOCTH sipkocTy B JinHuU He 1 mokasan, 4to 10
paccTtosiHui 1,5 paanmycoB 3TO U3IydYeHHe 00yCIOBICHO CTOJKHOBUTEIBHBIM BO30YKICHHEM, HA
OOJIBIITUX PACCTOSHUAX MPEe00IaaeT PE30HAHCHOE PacCesiHUE.
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Jluteparypa

V. Slemzin, O. Bougaenko, A. Ignatiev, S. Kuzin, A. Mitrofanov, A. Pertsov, 1. Zhitnik. Oftf-
limb EUV observations of the solar corona and transients with the CORONAS-F/SPIRIT
telescope-coronagraph. Ann. Geophys., 26, 1-10, 2008

JMHAMHUKA CNIEKTPOB 7KeCTKOr0 PEHTTeHOBCKOI'0 U3JIy4YeHHUs COJTHEYHBIX BCIbIIIEK
no nanubiM npudopa UPUC/KOPOHAC-®

ITo nannsiM npubopa UPMC/KOPOHAC-® 6buta u3ydyeHa IMHAMMKa HHEPreTHUECKUX
CIEKTPOB ECTKOTO PEHTT€HOBCKOTO HM3JIYUYEHHsI COJTHEUHBIX BCIBIIIEK pa3jIMYHOro Kiacca, B
pe3yJbTare 4ero ObUIM yCTaHOBJIEHBI M3MEHEHUs (DOPMBI CIIEKTPOB BO BPEMEHH, OTPAKaIOIINe
U3MEHEHUs1 (QyHKLMU paclpeiesieHUus] YCKOPEHHBIX BO BCIHBILIIKAX 3JIEKTPOHOB. BcemblleyHbIN
cnektpomerp MPUC oO6mnagan BBICOKOH YyBCTBUTEIBHOCTHIO H3MEPEHHUS] PEHTI€HOBCKOIO
m3nyyenuss CoyHIA, M TO3BOJSUT  JETAbHO  HCCJIENOBaTh  CHEKTPaJIbHO-BPEMEHHbBIE
XapaKTePUCTUKH MATKOTO PEHTI'€HOBCKOro M3ny4yeHus (2-15 k3B) kak MOIIHBIX, Tak U CIAObIX
COJIHEYHBIX BCIBILIIEK BMECTE€ C H3JIydeHHEeM crokoiiHoro CoiHIa, KOrjJa WHTEHCUBHOCTH
W3/ydeHHs cocTaBisuia He Gomee ~ 107 sprem 2.¢” (~ 10 HBT/M); SBOMIOIHIO SHEPreTHYECKHX
CIEKTPOB PEHTI€HOBCKOI'O M3JIy4eHUs 10 64-KaHAJIbHBIM annaparypHbIM ciekTpam (2-150 k3B)
C BpeMEHHbIM pazpemieHreM 1 c. Huxke mpuBoasTCs pe3ynbTaThl aHAIU3a IUHAMHUKH CIIEKTPOB
PEHTT€HOBCKOTO H3JyUYEHUS! YETHIPEX COJIHEYHBIX BCIBIIIEK PEHTI€HOBCKUX KiaccoB C u M,
3apeructpupoBaHHbIx ciekrpomerpom MPUC B Teuenne 2001-2002 rr.

Jl71s conHeyHO! BCTIBIIKU pEHTIeHOBCKoro kiacca M1.2 15 anpens 2002 roga (Hayaiio B
2305 UT), nanbonee MOIIHOM M3 PacCMOTPEHHBIX, MOJyY€H BPEMEHHON MpPOQMIb KECTKOro
PEHTT€HOBCKOTO HW3JyYEHHUS BCIBIIKUH C CEKYHAHBIM BpPEMEHHBIM pa3pelieHueM B IISTH
SHEpPreTHYecKrux JauanasoHax (puc.9a), Ha KOTOPOM YETKO IHPOCIECKUBACTCS HMITYJIbCHAS
CTpyKTypa 3Toro usnydenus nopsaka 10 — 20 c. IIpoBeneHHbIN CEKTpaibHBIA aHAIU3 ATOTO
U3Iy4YeHUs B OHHEpreTudyeckoM JauanazoHe 15-24 k3B mnoareepkgaer cyliecTBOBaHME
NePUOTUIECKOTO KOMIIOHeHTa ¢ mepuoaoM 22 c¢. Ha puc.9 mpuBenensr crnektp (oHa mepen
BCHBIIIKOHN (0) M CHEKTPBI KECTKOTO PEHTTEHOBCKOT'O M3JIy4eHUs], U3MEPEHHBIE C MHTEpBajoM 1
¢, Ha (hazax makcumyma (B) ¥ criaga (r). Kak BUJHO U3 PHCYHKOB CIIEKTpP M3JTyYEHUs! BCIIBIIIKA C
OONBIIOW TOYHOCTH MOXET OBbITh aNNpPOKCUMUPOBAH CTENEHHOM 3aBUCHUMOCTBIO (32
UCKJIIOYeHHEM (oHa B 00JaCTH BBICOKMX SHEPruil) Ha BCEX CTAIUAX Pa3BUTHSI BCHBILIKH, MPU
9TOM I0Ka3aTellb CIIEKTPa U3MEHSAETCsl BO BpeMeHU. Tak crekTp (oHa mepe] BCIBIIIKOW MOXKeT
OBITH ONMHCAH CTENICHHON (PyHKIMEH ¢ TIoKa3aTeseM ¥ = -2.7 (puc.90), KOTOpBId yMEHBIIIACTCS Ha
dasze pocra, gocturas 3HauYe€HUS Y & - 3.6 HA MaKCUMyMe€ HMHTCHCHBHOCTH (pucC.9B), 3aTeM
yBennuuBaeTcs Ha Qase cnana (puc.9r).
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Puc.9.BpemenHnoii npoduib (a) u 3HepreTHdecKue CeKTpsl Ha (ase Mmakcumyma (B) U cazaa (T)
PEHTIE€HOBCKOTO M3My4ueHus: Beublmiku 15 ampens 2002 rona; (6)-ciekTp GOHOBOTO M3ITyYCHHS

nepes BCIBIIIKOM.

Jlns moctaTouHo ciraboi comHeuHoi Benbimky 26 urons 2002 rona, HagaBmasics B 0920:31
UT, coekTp »KeCTKOro PEHTTEHOBCKOI'O W3JIY4YEHUs OTIMYAICA OT CIEKTpa MpeAblayIlen
BCIIBIIIKM TE€M, 4TO ero ¢opMa H3MEHsUIach BO BpEMsl pa3BUTHUS BCHbIKU. Ha HauanbHOMN
craguu pocra (ctanus 1 Ha puc.10) ¢opma cnexTpa HeycTOHuMBa (MEPEXOJUT OT CTETIEHHOU
3aBUCUMOCTH K HECTETNEHHOW), Ha cTtaauu pocta (ctamus I wa puc.10) crektp cTaHOBUTCS
YCTOMUMBBIM U HOCHUT SIBHO BBIPaKEHHBIN HeCcTENeHHOM xapakTep (puc.lla) 3a cuer Oosbliero
KOJIM4YeCTBa KBaHTOB ¢ »Hepruei Menbiie 40 k3B. IlocrosiHHas HecTerneHHas GopMa CIIeKTpa
coxpansieTcs Ha (paze MakcuMyma U Ha 4actu (aswl crana, nmocie yero (cragus I Ha puc.10)
dbopma CIeKTpa MEHSETCS W MOXKET OBITh ONHCaHa CTETICHHOM 3aBUCUMOCTBIO (puc.110).
OueBUIHO, YTO MOJOOHOE TIOBEACHUE CHEKTpa JAHHON BCIHBIIIKK OMMCHIBAET 3SBOJIIOLHUIO
GYHKIIUHM pacnpeIeeHNs N3TyYaloluX IeKTPOHOB.
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Puc.10.BpemenHol mpouib KECTKOTO PEHTI€HOBCKOTO M3Ty4YeHHs BCHObIIKU 26 urons 2002

roaa.
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Puc.11.Onepretndeckne CHOEKTPbl KECTKOTO PEHTIEHOBCKOTO HW3JIYYEHHS BCIBIIIKU 26 WIS
2002 rona Ha (aze makcumymMma (a) u cnaza (0).

Jas conneuynoi Benbimkn 19 nexadps 2001 roga, oTHocsielCS K PEHTT€HOBCKOMY
riaaccy C4.9 (mayauo B 0230:40 UT), sHeprernyeckuii CrieKTpP KeCTKOI0 PEHTIeHOBCKOI0
H3JIy4YeHHs1 MMeJl HecTelleHHOM BMJI Ha (a3ax pocTta, MakCMMyMa M CHaja M3JIy4YeHHs
(puc.12). Insg naHHOM BCHBIIMIKH CKOPOCTh CYeTa KBAHTOB ¢ JHepruei 0osee 110 k3B He
NpeBbIIAJIA 3HAYCHNs (PoHA. [laHHBIN CNIEKTP MOKeT ObITh ONMCAH KAK TEIUIOBOM, TaK U
HETEeIVIOBO MOJEJISAMH H, II03TOMY, BbIOOP MexKAy ITUMH MOJEJISAMH 3aTpPyAHEeH. B moab3y
HeTeIJIOBO MOJeJM MOKHO CKa3aTh TOJBKO TO, YTO [JIsi ONHMCAHUSA KECTKOIO
PEHTTEHOBCKOI0 M3JIy4YeHHsl TeIJIOBOH MOAeIbI0 MNOTpedyeTcss HarpeB ILIa3Mbl /10
upe3BBLIYAIHO BBHICOKOIl TemmepaTypbl, npesbimaromeii 10° K, uto majioBeposiTHO s
CcOOBITHI TAHHOTO PEHTIeHOBCKOI'0 KJjiacca.
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Puc.12.9Heprernyeckue CHEKTPbI KECTKOr0 PEHTrTeHOBCKOI0 W3JIy4YeHHs, M3MEPEHHOro ¢
BPEMEHHBIM paspemieHueM 1c¢ Ha ctagusx pocra (1) m makcumyMma (2) a1 Benbimky 19 nexa6ps 2001 roaa.

s conmneunoit Bembluku 29 oktsaOps 2002 roma (HauaBmeiics B 2147:02 UT),
BPEMEHHOW MpoQuib, MPOCYMMUPOBAHHBIN B JHEpreTHUeckoM nauamnazoHe 24 - 160 k3B mo
YETBIPEM  SHEPreTHUYECKUM KaHallaM  npubopa, mpencrtaBieH Ha puc.13a.  OO6mras
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MPOJIOJKUTETFHOCTh PEHTTEHOBCKOTO M3JIYYEHUS BCIIBIIIKK COCTABIISIa OKOJIO OJTHOM MUHYTHI.
PentrenoBckuii kinacc Benbimku — C1.8. BpemenHo# npoduib U3Iy4eHrs COCTOUT U3 MEAJIEHHO
MEHSIOMIETOCS KOMIIOHEHTa, Ha KOTOPOM OTYETJIIMBO BHJIHBI MHOTOYHCIICHHBIE HMITYJIbCHI
TOHKOM  BpeMEHHOW  CTpyKTypel. Hambomnee  OT4Y€TIMBO  MMIyJIbCHA  CTPYKTypa
perucTpupoOBaIach Ha CTAIUSAX MAaKCHMyMa M CHaja u3iaydeHus. [laHHas BCTBIIIKA OTIUYACTCS
OT OTNMCAHHBIX BBIIIEC HAJTHMUYHUEM «H3JIOMa» SHEPreTU4ecKOoro crekrpa B obmactu = 45 x3B. Ha
puc.136 npuBeseHbI U3MEPEHHBIE ¢ MHTEpBaJIOM | ¢ U ycpeaHeHnHsle 3a 10 ¢ crekTpsl Ha (azax
pocta, MakcuMyMa W cnaga. Kak BuaHO w3 pucyHKa Ha ¢aszax pocta W MaKCHMyMa
dbopMupyeTCst CIIEKTP, UMEIOIINI CIIOKHYI0 (hOPMY, KOTOPBII MOYXKHO YCIIOBHO Pa3JeIUTh HA JIBE
COCTABJISIIONINX C TOYKOH «u3nomay =~ 45 k3B. YacTh criekTpa B 00J1aCTH MajbIX SHEPTHM, 10
TOUKH «U3JIOMay, BEPOSTHO, SBISETCS TEIUIOBBIM H3Iy4YeHHUEM Topsiued IUia3mbl, a B 001acTu
BBICOKHX JHEPrui, TOCIE ITOW TOYKH - OOBSICHSICTCS TOPMO3HBIM HM3IYYCHHEM OBICTPBIX
anekTpoHoB. Takas ¢opMa criekTpa coxpaHsieTcsl M Ha CIajie BCHbIKH. [[pyroil xapakrepHoi
OCOOEHHOCTBIO CIeKTpa BCOBIIKH 29 okTsa0pst 2002 rona, sBISETCS TO, YTO OH CTAaHOBHUTHCS
Kpyue ¢ pocToM sHepruu. Takoe moBeqeHHe CHEKTpa MOXKET ObITh 00BSCHEHO, ecnu (QDyHKIUs
pacripeiesieHusi OBICTPBIX SJEKTPOHOB, TEHEPUPYIOIINX TOPMO3HOE PEHTICHOBCKOE H3JIyUYCHHE,
UMeeT OOpBIB MPU HEKOTOPOU MaKCUMaJIbHOU CKOPOCTH, COOTBETCTBYIOIIEH sHepruu = 160 k3B.

s S e e e ™ & 1F CrEKTP U3MyHEeHST BCTIbILLIKA
L s0k @) 15- 24 kB Bombika: | 2 ©) Ha dpase MaKomyma,
% 29.10.2002 © cpenHeHHbIz 3a 10 ¢
S s500b 24 - 42 k3B 2147-02 UT 4 2 / CrEKTPbI U3y4eHus
('E' = " BCTbILLKV Ha dhase
D 400F 42-77 kaB 3 5 01¢ pacta,
o '8: ycpeaHeHHble
5 300f 77-110 koB ] & sa10c.
] 3
Q I
2 200 110 - 160 KaB 3 001F
o )

100 P CTIEKTP (hOHOBOTO U3MyHEHNS

£ nepez BCrbILLKON
0 A
2146:04 2147:04 2148:04 214904 2150:03 UT 1E-3

10 ' - 1(I)0 E,KsB'

Puc.13.Bpemennoii npodunb (a) u crnekTpsl (0) PeHTTEHOBCKOTO W3MY4YEHHUS BCIHBIIIKU 29
okTsI0pst 2002.

Takum oOpa3oMmM, Ha OCHOBE MPOBEACHHOIO aHajdM3a YCTAHOBJIEHO, YTO JUISI MOLIHOH
BCIIBIIIKKA PCHTICHOBCKOI'0 KJjlacca M BHGPFCTI/I‘IGCKI/Iﬁ CIICKTp KCCTKOro pPCEHTTCHOBCKOI'O
U3JTy4YEHUS SIBJISUICS CTENIEHHBIM Ha MPOTSDKEHUM BCEW BCIBILIKY, a JUIs 0ojiee C1a0bIX BCIIBIILIEK
kjacca C crnekTp ObLI HECTENEHHOW, C BO3MOYKHBIM H3JIOMOM B 00JacTH 3Hepruu = 45 k3B.
M3MeHeHHs SHEpreTH4ecKoro CHEeKTpa M3JIy4EHHUs BCHBIIMIKM OTPaXKaloT 3BOJIOLUI0 (YHKIHMU
pacupCacsICHHUA YCKOPCHHBIX BO BCIIBIIIKAX 3JICKTPOHOB.

CnexkTpoMeTpusi peHTTeHOBCKOro u3jiyuyeHusi CoJiHIIA U CBeYeHUe HOYHOH aTMocdepbl
3emun o nanHbIM npudopa PIIC-1/KOPOHAC-®

I[To mamaeiM mpubopa PIIC-1/KOPOHAC-® mnpoaHanu3upoBaHbl SHEPreTHYECCKUE
CHEKTPHl HEKOTOPBIX CIIA0BIX COTHEYHBIX BCIBIIICK B Pa3sNUYHBIX (a3zaX MX pa3BUTHS, a TAKKe
CHEKTPBI (DOHOBOTO TPEIBCIIBIIIEYHOTO PEHTTEHOBCKOTO H3IIyYEHHs; M3yYEHO PEHTICHOBCKOE
CBEUYEHHE HOYHOW aTMmocdepbl 3emii, IOCTPOEHBl KOHTYpHBIE KapThl 3eMIIM, Jaloliue
npeCTaBiIcHue O TIIOOANBHOW KapTWHE YCPEIHEHHBIX 3a BHIOPAHHBIA TEPHOJ CBEYCHUI B
uHTepBanax sHeprui 3-5; 5-8; 8-16 u 16-31,5 k3B.
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CneKmpomempuﬂ PEHMCEHOBCKO20 U3TYUEHUA COJZHL[CZ.

Knaccuukanuss COMTHEUHBIX PEHTI€HOBCKMX BCIIBIIIEK OCYIIECTBIISIETCS Ha OCHOBE
naTpyiapHbIX HaOmoneHnii CojHIIa B MSITKOM pEHTreHOBcKoM nuamasoHe (1,5-24.8 xaB) ¢
nomomsio MC3 GOES (Geostationary Operational Environmental Satellite). Kiacc Bcnbimku
omnpejensercs I0 BeJIMYMHE II0TOKA M3Iy4YeHHs] B MakKcUMyMe ee pasButud. B aToit
KJaccu(UKalMl OTCYTCTBYIOT JaHHble 00 JHEPreTUYeCKUX CIEKTpax, U BpPEMEHHbIE
OCOOEHHOCTH BCIIBIILIEK OIHKCBHIBAIOTCS HEAOCTaTO4yHO nojapodHo. Cnekxtpomerp PIIC-
1/KOPOHAC-® npoBoaua U3MEpPEHHs COJHEYHOIO PEHTI'€HOBCKOI'O M3JIy4YEHHs B JMANa3oHE
sHepruit 3-31,5 k3B u noayuynsn oOmMpHBIE YKCIEPUMEHTANIbHBIE JAHHBIE O CIEKTpax MATKOTO
PEHTI'€HOBCKOTO U3TYUYEHHUsI COJTHEYHBIX BCIIBILICK.

Ha pwuc.14 noka3ans! criekTpsl poHOBOTO H3ydeHus: CoHIA, 3aperuCTpUPOBaHHBIC
npu6oopm PIIC-1/KOPOHAC-® B momenT npoxoxaenuss KOPOHAC-® paifoHa 3eMHOTO
skBaTopa B okTsa0pe 2003 T., Korja pe3ko U3MEHHIICS YPOBEHb COJTHEYHOM akTUBHOCTH. Ha
PHCYHKE JUISl KaXKI0TO CIIEKTpa yKa3aHbl HOMEp CeaHca CBsI3H, JeHb, KOJIMYECTBO COTHEUHBIX
nsteH (W), a takxke nansable GpoHoBoro n3nydenns no GOES B Tex ke eAMHUIAx, 4TO U
BCIIbIIIEYHOE M3ayueHue. M3 pucyHnka BuiHO, uyTo Kak no aaHHeiM GOES, tak u PIIC-1,
(OHOBBII MOTOK U KECTKOCTh M3MydeHust COJIHIIA PACTyT BMECTE C POCTOM COJTHEYHOM
AKTUBHOCTH.

CrexTp ¢oHa B OTCYTCTEHE BCIBINIEK B okTabpe 2003
B SKBATOpHATBLHOH obmacTi

2000 b

OTCHETEI B CERVHTY

Voo 12602

Gel12357 0 0 0 SR T LA N3NW= 167 ¢
Srw=13 0 o oy s B N dor GOES
SlgomGOES 0 - A0 N NG

wob. D ABLE oA

19.10 W= 4T 24 10w 78
o GOES  “gon GOES
1l35.6l- o Clé

2 4 5 B 7 8 9 10 11 12 13 14 15 16 1¥ 18 19 20
DHeprua =B

Puc. 2

Puc.14.Cnextpsl ¢ponoBoro mznydenust Connua, n3mepernsie npubopom PIIC-1/KOPOHAC-®
B oOyractu 3kBatopa 3emisid B okTs0pe 2003 r., KOTOPBIM MPUITHUCAHBI HOMEP C€aHCa CBSI3H, JICHb,
YHCIIO COJTHEYHBIX MATeH W, a Takke MOToK (oHOBOro u3inydenus no ganasiM GOES.
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Ha puc.15 npuBenensl BpeMeHHbIe MPO(UIN 3-X BCIBILIEK U UX CIIEKTPBI B TOUKax 1-5.
Benpbimiku 3apeructpuposansl 13.10.2004 r npu HU3KOM ypoBHE (OHOBOTO M3nydeHus (T.1).
[TepBoe Bo3pacranue 6nu10 KIaccupunupoBano GOES kak ciabas Benbimka B1.0, a 1Ba
NOCIEAYIOIUX B KaTajor He nonaiu. IIockoapKy CKOpOCTH cYeTa CUTHAJIOB B MAKCUMYMax
NepBOi U TpeThell Benblllek (kaHaibl 3-5 1 5-8 k3B) npakTuyecku oquHaKoBHI (T. 2,5), a ux
CIIEKTPBI COBIIAJAIOT, TO TPETHIO BCIIBIIIKY MOKHO TaKke OTHeCTH K kiaccy B1.0. Bropas

3aBefioMO OoJiee citabasi BCIIBIIIKA MOXKET ObITh OTHECEHA K KJIAacCy A € IIOTOKOM B MaKCUMyMe <

107Br/m”. TemmepaTypa B HCTOUHHKE TS KAXIOH U3 STHX TPEX BCIIBIMIEK ObIIa OMpeeIeHa
cpaBHEHHEM (HOPMBI U3MEPEHHBIX CIIEKTPOB CO CIIEKTPAMHM, PACCUUTAHHBIMH 10 MOJICIH
CHIANTI 5.2 (puc.16). BeposiTHO, 3TUM TpeM BCIBIILIKAM COOTBETCTBOBAIIN OBICTPHIE U
3aMeTHble u3MeHeHus TeMrepatypsl (0T 9 1010 MK) B o1HOM 1 TOM k€ UCTOUHHKE.
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CnerTpbl BCNbILKM B TT. 1-5
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Puc.15.Bpemennsie npoduii B dHEpreTHUECKUX nHTEpBasiax 3-5, 5-8 kaB (GOES), u cnexTpsl

B TOukax 1 —5 Tpex Bemblek, 3apeructpupoBanibix 13.10.2004 r. (PIIC-1/KOPOHAC-®).
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Puc.16.CpaBuenne ciektpoB Ha puc.15 ¢ monensro CHIANTI 5.2.

Ha puc.17 noka3anbl BpeMeHHbIEe TPOGUIN U CTIEKTPHI B T. 1-3 6osiee MOITHOM BCTIBIIIKA
kiacca B7.6 3apeructpupoBannoii 21.08.2003 r. Benblika npou3sonnia mpu 601ee BEICOKOM U
6onee xectkoM (hoHOBOM m3nmyyeHun CoinHia (Touka 1), yem Benbinika Ha puc.15. Bembimka
uMela JUINTEIbHBINA XapaKTepHbIN («CTYTIEHbKOW») Cllaj, CHEKTp B MakcUMyMe (T.2)
3HAYUTENBHO Ooee xecTkuil, ueM y Bembimku B.1.0 (puc.15, 1.2).

Ceanc 11525 Benuiwka GOES B 7.6 : CNerTpbl BCNbILM B TT. 1-3
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Puc.17.Bpemennbie npoduin B 3HEpreTudeckux uHTepBanax 3-5, 5-8, 8-6 k3B (GOES), wu
CHEKTphl B Toukax 1 — 3  Bcmblmky Kkinacca B7.6, 3apeructpupoBannoit 21.08.2003 r. (PIIC-
1/KOPOHAC-®).

ITo Mepe cniajia cONHEYHOM aKTUBHOCTH B 23 LIUKJIE, BCOBIIIKM HAOMI0JAIUCh Ha Bee Ooiee
HHU3KOM ypoBHE (hOHOBOTO cosHeuHOTo M3nydyeHus. Ha puc.18 npuBeneHsl BpeMeHHbIE
npoduIN U CIEKTPHI BCIBIKH Kiacca B9.5, 3apeructpuposannoii 02.05.2005 r. Ha stom xe
PUCYHKE OTMEYEHbI Hauano MakcuMyM u koHell Bcnbliku o GOES (71.1,3,4). Oxonuanue
BenbikK PIIC-1 He 3adukcupoai, nockonbky MC3 3amen B TeHb 3emiau. MakcumanbHast
HHEPrusi KBaHTOB, 3apErMCTPUPOBAHHBIX B 3TOM BCHBILIKE (CHEKTP T.3), MpeBOCXOoanIa
BEPXHIOIO IpaHuIly crekTpanpHoro nuanazoHa GOES.

CeaHc 21165 Boneluka GOESBSS CNEKTPEI BCNBILKM B TT. 1-4
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Pue. 5

Puc.18.Bpemennsie mpopunu B 3HepreTHueckux uHTEpBanax 3-5, 5-8, 8-16 k3B (GOES), u
crieKTphl B Toukax 1 — 4 Bembimku knacca B9.5, zapeructpupoBannoit 02.05.2005 r. (PIIC-
1/KOPOHAC-D).

Ha puc.19 npexcrasiena eme 6osee Momaast Bensimka C1.2 (1.2-10°Br/m?), kotopas
npowusonuia 08.11.2005r. Taxke npu oTHOCUTEIHHO HU3KOM (oHe. Ha puc.19 ormeueHs
Havayo, MakcuMyM u koHerl Beblku 1o GOES, xotst PTIC-1 He 3adukcupoBan ee okoHYaHHE
n3-3a nonananus MC3 B tens 3emin. Benpliika nMeeT 1Ba MaKCUMyMa, IIPUYEM CIIEKTP BTOPOTO
MakcuMyMma ObLT 00Jiee JKeCTKUM, YeM repBoro. Bo3pacranne B 60s1e€ BEBICOKOM
PHEepreTHUecKoM MHTepBaie (8-16 k3B) Hawanocs npumepHoO Yyepe3 | MUHYTY nocie Havana
BCHBIIKK. Bo BTOpOM Bo3pacTaHuy HaOt0JaeTCs OJHOBPEMEHHBINH IPUXO MATKOro U OoJee
JKECTKOT'O PEHTIEHA.
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ZNeKTREl BCMBIWEW B TT.1-4
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Puc.19.Bpemennsie npoduin B dHEPreTHYECKHX WHTepBanmax 3-5, 5-8, 8-16 kaB (GOES), u
cnekTpsl B Toukax 1 — 4 Bembimky kinacca C1.2, 3apeructpupoBanHoit 08.11.2005 r. (PIIC-

1/KOPOHAC-®).

Cseuenue gepxmetl HOUHOU ammochepol 3Iemnu.

Bo Bpems Haxoxnaenuss KOPOHAC-® B tenu 3emun npu6op PIIC-1 peructpupoain mMsrkoe
PEHTTCHOBCKOE M3JIyUYCHHE BEpXHEW HOYHON aTMoc(epsl, a TAaK)Ke CUTHAIIBI OT SHEPTHYHBIX
3apsDKEHHBIX YaCTHUIL, TOMAJaBIINX B HErO MPH NMPOXO0XKAESHUH paJlallMOHHBIX MOSICOB 3eMIIn

(PII3) B o0mactu BbicOkuX MMPOT U bpasunbckoit MaruuTHOl anomanuu (BMA).
PenTreHoBckoe uiyueHue BepxHeil armocdeps! 3emiin 1o cBoei Mpupoe BTopuuHO. B
paccMaTprUBaEMOM JIMalla30He SHEPTUN OHO, B OCHOBHOM, 00YCIJIOBJIEHO TOPMO3HBIM
U3Ty4YEeHHUEM IOTOKOB 3JIEKTPOHOB, BBICHINAIOIUXCSA U3 MarHUToc(epsl. JlonroBpeMeHHbIE U
BBICOKOYYBCTBHTEIbHBIC HaOM0IeHUs HOuHOU atMocdepst (07.2001-12.2005), mpoBeieHHBIE ¢
nomoinpko PIIC-1, m03BONMMIM MOTYyYUTH MPEICTABICHHS O II100aJIbHOM H3JIy4E€HUH B BUJIE KapT
3eMJIi B «PEHTT€HOBCKHUX JIydax», a TAK)KE €ro CE30HHON 3aBUCHMOCTH.

Ha puc.20 npenctaBieHbl KapThl U3Iy4eHHs HOYHOW aTMOc(epsbl, TOTyUYeHHbIE 3a o] ¢

23.03.2002r. mo 23.03.2003 r. B unTepBanax sHepruit 3-5; 5-8; 8-16 u 16-31,5 k3B u 3a nepuoabt
ceBepHoro jera ¢ 23.03.2002-23.09.2002 (puc.21) u 3umsi ¢ 23.09.2002-23.03.2003 (puc.22).
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KapTbl HOYHOro CEeYeHWA B 4-X 3HepreTHYeCKWX MHTepBanax 3a nepuoa
¢ 23.03.2002 no 23.03.2003
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Puc.20.KapTsl cBeueHust HOUHON aTMOC(ephl 3eMJIH, TOCTPOCHHbIE B YHEPI€TUUECKUX
uHTepBanax 3-5, 5-8, 8-16 u 16-31 k3B nmo undopmanmu, nomydennoit ¢ 23.03.2002 no
23.03.2003 r. (PTIC-1/KOPOHAC-®).

Puc.20 moxaspiBaeT, YTO WHTCHCHMBHOCTh HW3JyYeHHs] HOYHOM arMocdephl Magaer ¢
yBEIIMUEHUEM DHEPruM KBaHTOB. B nuamazone sHepruii 3-5 k9B cBeTutcs Bcs HOUHas atMocdepa,
npudeM HanboJjee sIPKo B FOXKHOM Tosrymapuu B obsactsax Tuxoro u Muauiickoro oxeanos. B
CEBEpHOM IOJIyIIapUK Haubosee sipKoe CBeueHHe HaOMo1aeTcs B BRICOKUX mupoTax. Ha Gonee
HU3KHUX IIUPOTaX MHTEHCUBHOCTH CBEUECHHUS cllabeeT U B OTIENbHBIX 001acTaxX Ha KapTe 5-8 k3B
otrcyTcTBYeT BooOmie. [lpu sneprum >8 k3B npubop perucTpupyer CUTHAJIBI TOIBKO B pailoOHaX
PII3, rpaHuiibl KOTOPHIX YE€TKO MPOCMATPUBAIOTCS Ha KapTax ais 8-16 u 16-31 xaB.

Habmtomanuch ce30HHbIE OCOOCHHOCTH CBEUEHHUSI aTMOC(ephl B Pa3HBIX €€ palloHax: Ha
kaptax 3-5 k9B BUAHBI T'paHMIBI TOJSIPHOTO JHS B TedeHHe Jyieta (puc.21) u 3umsl (puc.22).
Jletom (puc.21) cBeyenne HOUHOU aTMocheps! B 3-5 k9B Ha 30-60" CEBEpPHOM IUPOTHI HAMHOTO
ciabee, 4eM OT ee OCTalIbHON YacTH.
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KapTbl HOYHOrO CEE4EHWA B 4-X 3HEPreTHYECKMX MHTepBanax 3a nepuog
¢ 23.03.2002 no 23.09.2002
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Puc.21.KapTsl cBeueHHst HOUHOM aTMochepsl 3eMITH, TIOCTPOSHHBIE B YHEPTETHUECKUX
uHTepBaiax 3-5, 5-8, 8-16 u 16-31 k3B no undopmaruu, nonydennou ¢ 23.03.2002 mo
23.09.2002 (;meto B ceBepHoM nonymapun) (PIIC-1/KOPOHAC-®).

Ha xaprax puc.21 B nuamazonax 5-8; 8-16 u 16-31 xaB (ceBepnoe nero 2002 r.)
YMEHBIIEHNE HHTEHCUBHOCTH u3iydeHus: ot PII3 B ceBepHOM mosymapun ot ATIaHTUKU A0
Uykotku BugHO Kak ‘“‘pa3psiB” PII3. Jletom Mmakcumym PII3 Ha BbicoTe 500 kM Ha 3THX
JI0ATOTax HaXOAMTCS B 00JIACTH MOJSPHOTO JHS U IOTOMY He BHJIEH Ha KapTte puc.20, onHako,
00JacTH ¢ MEHBIIICH HHTCHCHBHOCTHIO MOTJIU ObI OBITH BUIIHBL. “Pa3pbiB” HEe HA0II01aeTCS
3uMoH (puc.22), a 6muxke K MUHUMYMY COJTHEYHON aKTUBHOCTH OTCYTCTBYET Aaxke jetom 2004
r. B 1o)kHOM monymapuy HUKaKoro “paspbiBa’ MpPU CMEHE C€30HA HE OOHAPYIKEHO.
Habmonaemslii 3¢ deKxT, BO3MOKHO, OOBSICHAIOTCS BBICOKMM YPOBHEM COJTHEUHOW aKTUBHOCTH,
IpY KOTOPOM IOBBIIIAETCS INIOTHOCTH BEPXHEH aTMOC(EphI, 9TO BMECTE C CE30HHBIM
paszorpeBoM atMochepbl IPUBOJUT K yMEHbLIeHUI0 ToTokoB yactull PI13. Cnaboe cBeueHue ¢
sHeprueit <5 k3B B obnactu “paspeiBa” (puc.21), BeposiTHO, 00YCIOBICHO FrAIAKTUICCKUMHU
KOCMHMYECKUMH JTy4aMHU.
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KapTbl HOYHOrO CEE4EHWA B 4-X 3HEPreTHYECKMX MHTepBanax 3a nepuog
¢ 23.09.2002 no 23.03.2003
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Puc.22.KapTsl cBeueHHsI HOUHOM aTMochepsl 3eMITH, TOCTPOSHHBIE B YHEPTETHUECKUX
uHTepBaiax 3-5, 5-8, 8-16 u 16-31 k3B no undopmaruu, nomyuennou ¢ 23.09.2002 no
23.03.2003 r. (3uma B ceBepHoM nonymapuun) (PTIC-1/KOPOHAC-®).

3aknrouenue.

Takum o6pazom, B xone sxcnepumenTa PIIC-1/KOPOHAC-® BnepBbie MOTyUYeHBI
JIeTaJIbHbIE CIIEKTPAIbHO—BPEMEHHBIE XapaKTEPUCTUKU CIIA0BIX COTHEUHBIX PEHTTEHOBCKUX
BCIBILIEK, YTO IMO3BOJIMIIO 00JIee TOUHO ONPEAETATh TEMIIEPATypy B UCTOYHHKE, ITyTEM CPaBHEHHUS
M3MEPEHHBIX CIIEKTPOB C PACCYMTAHHBIMU T10 COBPEMEHHBIM MoessAM, TakuM kak CHIANTI 5.2.
Y cTaHOBIIEHBI KOJIMYECTBEHHBIE XapaKTEPUCTUKH YBEIIIYCHHUS )KECTKOCTH CIIEKTPOB (HOHOBOTO
COJIHEYHOT'O PEHTTEHA C POCTOM COJIHEYHOM aKTUBHOCTH.

HaGmronenus Houno atMocdepsl 3eMiu oKasalid, 4To B AuanazoHe sHepruii 3-5 koB
CBETHUTCS BCSl HOUHAs aTMocdepa, B uanazoHe 5-8 k3B cyiecTBytoT pailoHsbl, I7ie CBEUCHHE
OTCYTCTBYET, IpHU > 8 K3B CBETATCS TONBKO 30HbI paanannoHHbIX nosicoB 3emiu (PI13). Jlerom
2002 r. B ceBepHOM MONTyIIAPHH OT ATIAHTHKH 10 YyKOTKH HaOII0AaI0Ch YMEHbBIIIEHUE
ceetumoctu ot PII3.

2.1.2.2. ITpoekt KOPOHAC-®OTOH: CosiHeuHasi U COJTHEYHO-3€MHAasA
(pusuka

I'enuoceiicmosiornyecknii MOHUTOPUHT CoJIHIIA B
skcnepumenTe COKOJI/KOPOHAC-®OTOH

Ha cnytanke KOPOHAC-®OTOH, kotopsriit 3anyuien 30 suBapst 2009 roaa., mpoaoKeHbl
TeJIMOCEHMOJIOTUYECKHE HMCCIEOBAHUS C TMOMOIIBI0 MHOrokanamsHOro (otomerpa COKOJI
(COnneunsie KOJle6anus). IIpubop pazpadoran B8 UBMUPAH (puc.4). On Oyaer nmpoBOIUTh
HENPEPBIBHBIE M BBICOKOCTAOMIIbHBIC HAONIOJCHUS BapHallMii WHTEHCUBHOCTH COJHEYHOTO
W3IIyYCHHUS C IEJbI0 HM3y4YeHHs CcOOCTBeHHBIX KosieOanuii Comuna. Ilpennmaraemsiii mpubop
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SBIISIETCSl nanbHeHmmM passutreM (otomerpoB JIMDOC, KOTOphIC BHIMOIHIIA aHATIOTHYHBIC
Habmonenus Ha cnytHukax KOPOHAC-U (1994-2001 rr.) u KOPOHAC-® (2001-2005 rr.).
[To meromy HaOMIONEHWIA W MO CBOMM TEXHHUYECKHUM XapaKTEPUCTHKaM OH HamOojee OIM3KO
COOTBETCTBYET coyiHeUHbIM (oromerpam SPM mpoekra SOHO. ®oromerp COKOJI 6yzner
OXBAaTBHIBATh MIMPOKUH CHEKTPAIBHBIA JHATA30H HAOTIOACHHS, TIPOCTHUPAIONTUICS OT OJIMYKHETO
yneTpaduonera a0 uHoppakpacHoro (280 mm - 1500 HM) (cm.Tabn.l). dortomerp Oyner
HaOmronate CoJHIIE KakK 3BE3[y, UYTO TO3BOJHT PErHCTPUPOBATH COMHEYHBIC KOJICOAHUST HU3KUX
creneHeil (/ < 3). B mpuBeneHHbIX Hmke Tabmumax 2 U 3 [aHO CpaBHEHHE OCHOBHBIX
XapaKTePUCTHK reITMOCEHCMOIOTUIECKIX npubOpoB COKOJI/KOPOHAC-®OTOH,
JNDOC/KOPOHAC-® u SOHO, a Takxke TMpHUBEIEHO B3aWMHOE pACIHOJOXKEHHE UX
CHEKTPAJIbHBIX AMANa30HOB.

OCHOBHBIE TEXHUUYECKHE XapaKTEPUCTHUKN MHOTrokaHainbHOTo (otomerpa COKOJIL:

dboTromeTp mTpeAHA3HAYEH JUIA U3MEpEHUs (PIyKTyanuid MHTEHCHBHOCTH ONTHYECKOTO
u3nydeHus: CoJHIIA C 1ETIbIO MOTy4YEHUs CIIeKTpa COOCTBEHHBIX KOJIeOaHuii;

M3MEpPEHUs] NHTEHCUBHOCTHU IJIAHUPYETCS] IPOBOAUTH OJJHOBPEMEHHO B 7-TH ONTUYECKUX
crieKkTpaibpHbIX KaHanax: 280, 350, 500, 650, 850, 1100 u 1500 HaHOMETPOB € WIMPUHOM MOJIOCHI
10% oT 3HaueHus LEeHTpaIbHOU YacToThl (Tabm.1);

OTHOCHTENbHAS Ppa3pelialonas CIocOOHOCTh MO MHTEHCHBHOCTH cocTaBiseT 10-0 ot
MOJIHOM MHTEHCUBHOCTHU M3nydeHus: ConHila Ha BpeMeHHOM uHTepBasie 30 c;

BpEMEHHAs! IUCKPETHOCTh OTCYETOB HHTEHCUBHOCTH - 1 C;

IIPOCTPAHCTBEHHOE Pa3peIlieHNe OTCYTCTBYET;

noJie 3peHus poroMeTpa - 2%

paspeniaronas CrocoOHOCTh JaTYMKa OpPHEHTALMM (POTOMETpa - 5 YIII. CEeKYHI.

Tabnuua 1. Cnextpanbhble quanazonsl poromerpa COKOJI u ux mupuHa.

Homep MenTpanbHas 1JIMHA BOJHBbI HInpuHa cieKTpajJbHOro
AMANA30HA | CIEKTPAJbHOI0 AMANAa30HA, HM AUANIA30HA, HM

1 280 30

2 350 35

3 500 50

4 650 65

5 850 85
6 om0 10
71010
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3aH_[I/ITHa}I KPBbIIIKa

OnTuyecKkuii MOy b

[InaTel 21eKTpOHUKH

Puc.4. Muorokanansubiii oromerp COKOJI/KOPOHAC-®OTOH.

45



Tabnuna 2.CpaBHEeHHE XapaKTepUCTHK renrocericMonorunyeckux mpudoopos COKOJI - JUDOC

- SOHO
CnekTpanbHblii MpocTpaHCTBEH-
MpoekT Mpnbop MeToa Ananasow | Hoe paspelueHne
HabnogeHnn
dypbe-TaxomeTp [13C-marpuLia
MDI vone6anms CKOpOC"I'VI 676.8 Hm 1024x1024 nukc,
|=0-4500
Pe3oHaHcHas
GOLF sYenka Ha napax 589.0 HM OTC)iTCTByeT,
HaTpus, KonedaHus =0-3
CKOPOCTU
SOHO KonebaHus 12 anemMeHTHbIN
LOI (VIRGO) WHTEHCUBHOCTU 500 Hm doToanos,
n3ny4yeHns l=0-7
KonebaHus 402 HMm OTevTCTBYET
SPM (VIRGO) WHTEHCMBHOCTH 500 HM I); 0- %’ ’
n3nyyeHus 862 HM
350 Hm
Konebanus ggg :m OTcyTcTBYET
KOPOHAC-® AONoe0C MHTEHCUBHOCTM 850 HM I); 0- %’ '
N3nyveHns 1100 HM
1500 HM
280 HMm
350 Hm
KonebaHus 500 Hm
KOPOHAC- COKONn MHTEHCMBHOCTU 650 HM OTCXTCTByeT’
OOTOH I=0-3
n3nyyeHus 850 HMm
1100 HM
1500 HM

Tabmuua 3. BBAUMHOE PACITOJIOXKEHUME CITEKTPAJIBHBIX TMAITA30OHOB

MDI I

GOLF i}

Lol li

SPM nn i

OANDOC li f I} i i I}

cokon 1 i} I} i i I}
400 800 1200 1600
HM
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2.1.3. UHCTUTYT reOXMMHUM U AaHAJIMTHYCCKOH XUMUM
um. B.U. Bepuanckoro PAH

2.1.3.1. Mareaaan: Muccusa CIIA (1990-1994)

1.1. H3yyenue gynxano-mexkmounuyeckou cmpykmypul Jlaxwmu na nianeme Benepa no
pe3yrbmamam homo2eonocuiecko2o anaiu3a paoapHvlx uzoopasxicenutl, noryuenHvix KA
Maczennan. ®opMupoBaHUE 3TON CTPYKTYPBI, BIIEPBBIE OTCHATOH C BBICOKUM pa3penieHueM KA
«Benepa 15 u 16», Ha NPOTSHKEHUU AECATKOB JIET NMPEACTABIAIOCH 3aralouHbIM. B pesynbTare
(hOTOreosOrMuecKoro aHajin3a n300pakeHui, nonydeHHslx KA MarennaH, U reoJoruueckoro
KapTUPOBAHUS 3TOTO PETHOHA OBLIN BBISIBICHBI OCHOBHBIE 31TN30/1b1 (POPMUPOBAHUS STOU
CTPYKTYPBI U IIPEJUIOKEHA MO/IEb €€ 00pa30BaHMs 3a CUET JIATEPAIbHOTO JaBJICHUS U MOJABUra
CEBEPHBIX BYJIKAHMYECKHX PAaBHUH IO/ APEBHUI TECCEPHBIN KPATOH, HBIHE ITOYTH IOJIHOCTHIO
3aJUTHIN OoJiee MOJIOABIMU JIaBaMU. Pe3ynbTaTsl paboTh! Oy OIMKOBAaHbI B MEKIYHAPOIHOM
kypraie Planetary and Space Science.

- NonacTHwIe PABHMHEL
El Fnagxwe passnHl

PRrMOHANLHLIE PABHHHEI,
BEPXHES NOAPAIRENEHHE

- Fophsie nonca E Yoapwiio kpareps
PerMonantHbie pasHmHb,

sy - TYCTOTPOWMHOBAT LG PABHKHL

- WnToRLIE paBHKH - Teccapa

I'eonoruueckas kapTa ByJKaHO-TEKTOHUYECKON CTPYKTypbl JIakimu.

el

CosmectHas padota T[EOXU PAH u Yuusepcutera bpayna, r. [IpoBunenc, CILIA.

1.2. H3yuenus paouanvhvix 8yIKAHO-MEKMOHUYEeCKUX CmpyKmyp Benepul.: ananus
NPOOOIHCUMENTLHOCU UX AKMUBHOCTIU NO Pe3YIbmamam Qomo2eono2udeckozo ucciedo8ans
paoapHvix uzodpadxcenuil, nonyuennvix KA Maeennan. 3ydanace mpoa0KATETBHOCTD
BYJIKAHHYECKON M TEKTOHUYECKOW aKTUBHOCTH PaJIMaTbHBIX CTPYKTYp BeHepsl Tuma actp.
AHaIM3UPOBAIICH BO3PACTHBIC COOTHOIIECHUS MKy COCTABIISIOIIUMH aCTPhl Pa3JIOMaMH,
BYJIKAHHYECKUMHU PETMOHAILHBIMYU PaBHUHAMH M yAApHBIMU KpaTepaMmu. Bo3pact
PETHOHAIBHBIX PAaBHUH paHee ObUT OTPE/ICIICH 10 KOJMYECTBY HAJIOKEHHBIX YIAPHBIX KPaTEePOB
Kak ~750 MIJIH JIeT, a BO3pacT KOHKPETHBIX PACTIOTI0KEHHBIX OKOJIO aCTp yAapHBIX KPaTepoB
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OIIPEIETISIICS 10 CTETIEHH COXPAHHOCTH UX BBIOPOCOB. BhImomHEH GoToreonornueckuii ananms
n3o0pakeHuii Becex (78) HaiiieHHbIX Ha Benepe cTtpykTyp Tvna actp u 163 oTkaanOpoBaHHBIX
10 BO3PACTY yJIapHBIX Kparepa. Jist G0JIpIIMHCTBA N3yYEHHBIX acTp OBUIO HAalICHO, YTO UX
pa3sBUTHE HAYaAIOCh elle 710 epuoa GopMUPOBaHUs PETMOHAIBHBIX PAaBHUH, a A1 7 acTp ObLIO
YCTaHOBJIEHO, YTO MX Pa3JIOMbI CEKYT Kparepsl BozpacToM MeHee 100-300 miH net. 10 faer
OCHOBAHHUS CUUTATh, YTO TEKTOHUYECKAsi aKTUBHOCTh 3TUX CEMHU (U, TO-BUJUMOMY,
OOJBIIMHCTBA APYTUX) aCTp MPOJI0JIKAIACH B TEYEHUE COTEH MUJJIMOHOB JI€T. Pe3yabTaThl
paboThI OMyOJIMKOBaHbBI B MEXKTyHApOJHOM KypHaie Icarus.

CosmectHas pabora 'EOXU PAH Vuusepcurera bpayna, r. [lposunenc, CILIA u
VYuusepcurera Oyiy, OuHISHIUA.

2.1.3.2. Mapc I'nno6ax Cepseiiop u Mapc Oaucceii, muccuun CIIIA, u Mapc
Jdkcnpecc, Muccus EBpomneiickoro KoOCMM4eCKoro areHTcTBa

2.1. Kapmuposanue cooepaicanust 1b0a U C83aHHOU 800bl 8 NOBEPXHOCMHOM epyHme Mapca 6
pasusle cezonvl no oanHvim UK cvemru cnexkmpomempamu TES u OMEGA. BeitionHeH aHaN3
pe3ynbraToB kaptupoBanus criekrpomerpamu TES (Mars Global Surveyor) u OMEGA (Mars
Express) conepkanuii J1bJia ¥ CBA3aHHOW BOJIBI B TOBEPXHOCTHOM TpyHTEe Mapca B 3UMHUH U
BeceHHHUH ce30HbI. IlokazaHo, uTo o01acTu Hanbosee CHIIbHON THAPATAIIMA MapCHAHCKOTO
TPYHTa CEBEPHOM 3MMOM TATOTEIOT K NIepru(epuu 30HBI TIOSBICHUST CE30HHOTO JIb/Ia BOJIBI B
TpyHTE. DTO CBS3aHO C TE€M, YTO B OOJIACTH pacIpOCTPAHEHUs JIb/ia B TPYHTE BOASHON map HaJ
HUM HaXOJHUTCS B COCTOSTHUH HACHIIICHUS U TIOITOMY TIPOUCXOJUT UHTCHCUBHAS THAPATAIUS
colel, BXOASIIUX B cOCTaB rpyHTa. [1o Mepe oTnajaeHus OT 30HbI C TPYHTOBBIM JIbJIOM
OTHOCHTEIIbHAS BJIQKHOCTH BO3/IyXa MMOHIIKACTCS M CTETICHb THIPATAIUN COJICH YMEHBIIACTCS.
[Tony4yeHnHble pe3ynbTaThl BaXKHBI ISl TOHUMaHHS 0COOCHHOCTEH COBPEMEHHOTO KPyroBOpOTa
BOJIbI HA Mapce U CBUAETEIBCTBYIOT O TOM, UTO ITOBEPXHOCTHBIN CJIOM TPYHTA 3UMOM
MpeNCTaBIsIeT COO0M 3HAUUTETBHBINA pe3epByap IS «CTOKa» aTMOC(EpPHOM BIIarH.
OnyOnuMKOBaHBI MIECTh TE3UCOB U JIBE CTATHH CIIAHBI ISl Oy OJTMKOBAHWSI B JKYPHAIIBI
Geophysical Research Letters u Kocmudeckue nccnenoBanusi.

¢ b A ; !
v :
i / 4
1.
{ i
p % p—r ) a = AL
nbaa H20 .
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\ ' i i i
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; '/ i
Buicokoe . i %
= " T i 7,
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Cozeprxanue Jb1a BOAI B IOBEPXHOCTHOM (2-10 ¢M) clloe rpyHTa B LIMPOTHOM mosce + 50°.
Kapra cocraBiena st 3MMbI B CEBEPHOM U F0KHOM Tonymapusix Mapca.

Cosmectras padbota 'EOXU PAH, UKW PAH u Yausepcutera mrara Apusona, CIIIA.
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2.2. omoeeonocuueckull aHaiu3 uz0opadcerull Ha 001AcCmMy 8VIKAHUYECKOU NPOBUHYUU
Teppena-Manes na Mapce. 3aBepiieH reos1oro-Mop¢oJorHuecKuil aHainu3 u300paxeHuil,
nony4yenHbix kamepoit HRSC na 6opty KA Mapc Dkcnpecc, n ananu3 Tonorpaduu 1o JTaHHBIM
nazepHoro BeicoTomepa MOLA, KA Mapc I'no6an Cepseiiop, Ha 10ro-3amnajgHyro 4acTb
I'ecnepuiickoro ByJIKaHHMYECKOIO IJIATO HA BOCTOKE NMPOBUHIMU Teppena-Maies. Pesynbrarsl
M3y4EHHUs [TOKA3bIBAIOT, YTO B 3TOM PErMOHE BYJKAHUYECKAsl aKTUBHOCTb U OTJIOKEHUS
aTMOC(EpHBIX COAEpPIKAIIMX JIE] 0CAJKOB YepEeI0BaINCh Ha MPOTKEHUH Beero ['ecniepuiickoro
nepuoja ucropur Mapca. JIbaucTsie 0TI0KEeHUs] 00pa30BaId MOIIHBIE JIMH3bI CPEIN CIIOUCTON
BYJIKAHMUYECKOH TOJILHU, KOTOPbIE BIOCIEACTBUH CITYKUIH UCTOUHUKOM BOJIBI JUIS
(dopmMHpoBaHuUs KpyIHBIX KaHainoB uctedeHus ([lao, Hurep u Xapmakuc), cBSI3bIBalOLINX
I'ecniepuiickoe muaTo u 6accelin Dmiana. B 3ToM perrnoHe Ha MOBEPXHOCTH OOHAXKAIOTCS
MHOT'OYMCIIEHHbIE 00pa30BaHusl, UHTEPIIPETUPYEMbIE KaK OOHAKEHHsI TOJIOBHBIX YacTen
Marmatuyeckux naek. Ilocnennue, BeposiTHO, 00pa30BaIMCh Ha 3aBEPIIAIOIIEH CTaIuN
BYJIKAHMUYECKON aKTUBHOCTH B I0r0-3aMafHON yacTh ['ecrniepuiickoro miaTo U, BO3MOKHO,
MMEHHO OHM BbI3bIBAJIM TasHUE NOTrPEOEHHBIX JIEASHBIX JIMH3 U (POPMUPOBAHNE KAHAJIOB
ucteyeHus. Pe3ynbTaTel paboThl pecTaBleHbl A myoaukanuu B xxypHaie Earth and Planetary
Science Letters.

CosmectHas padora TEOXU PAH u Yuusepcutera Oyny, ®unnsHaus.

2.3. @omozeonocuneckull AHaIu3 u 2e01020-MopPoa02udecKoeo Kapmuposarue paioHos
opesHux oonun Maneana. Jlonuasl Manrana — ato npotsbkeHHas (50-100 x 900 km) cucrema
MaBOJKOBBIX pycell B MaTepUKOBOM obnactu Mapca, k 3anaay ot noausatus @apcuma.
I'eomornueckwnit ananu3 caumka 0286, nomydennoro kamepoir HRSC na 6opty KA Mapc
Dkcmpecc, MoKasall, YT0 HCTOYHUKOB MaBOAKOBBIX BOJ OBLIO HECKONBKO. | TaBHBIA UCTOYHUK —
9710 Tpaber boposabl Manrana, oOpa3zoBaHie KOTOPOTO, MO-BUAUMOMY, OBIJIO BEI3BAHO
BHEJJPEHHEM KPYIHOI MarMaTuieckoi Aaiiku. Kpome Hero ObLI0 HECKOIBKO BTOPOCTENEHHBIX
MCTOYHUKOB: 1) B MECTax BBIXOJIOB Ha MOBEPXHOCTH BEPITUHHBIX YACTEH JIBYX IPYTHX
MarmMaTU4ecKuX JaekK, 2) B UCTOKAX JABYX KJIacTepPOB HEOOMBIINX U3BUIUCTBIX pycel, U 3) B
HECKOJIBKMX yYaCTKaxX Pa3BUTHS IMOBEPXHOCTH MPOBATHLHOTO THTIA. AHAIIU3 TTOJICYCTOB
IUIOTHOCTH pacIipeieNieHus] YapHbIX KpaTepoB, HAIOKEHHBIX Ha Pa3UYHbIC 3JIEMEHTHI JI0JIHH,
IOoKa3aj 4yTo MepBbli Anu301 oOpa3zoBanus Jlonnn Manrana npousomen ~3.5 mip/ JieT Ha3aj, a
3a HUM MOCIEN0BaIM TpU APYrux snu3ona: ~1 mupx ner, ~500 muH. et u ~200 MiIH JIeT Ha3al.
K BocTOKy OT 3akapTUpOBaHHOM 00JaCTH HAOIIOAAOTCS TIOJISI MPOTSKEHHBIX JTABOBBIX MOTOKOB
0O0JIBIION MOITHOCTH, HCTOYHUKOM KOTOPBIX MOTJIO OBITh BOCTOUHOE MPOIOJDKEHUE rpadeHa —
TJIABHOTO UCTOYHHKA BOJI, 0Opa3oBaBmux JosmHbl Manraia. [1oc4eTsl IITOTHOCTH KpaTepoB Ha
9THUX JABOBBIX MOTOKAX MOKAa3ajH, YTO MO0 BpEMEHU 00pa30BaHUs OHU KOPPETUPYIOTCS C
anemeHTamu JlonmuH MaHrana, a 3To OJIEPKUBAET MPEIOJI0KEHUE O TOM, UYTO IrpabeH —
MCTOYHUK MaBOJIKOBBIX BOJI, - ObLT 00pa3oBaH BHeApeHueM aaviku. OOHapyXeHo uTo B (a3ze
3aTyXaHUs MOCJIEIHETO 3MK130/1a MaBoAKOB (~200 MJTH JIET Ha3aa) B ICTOKOBOM CETMEHTE JOJUH
MIPOUCXONIIO 00pa30BaHNE MEAHAPUPYIOLIUX PYCET C XapaKTEPUCTHUKAMU THITMYHBIMH IS
pevHBIX MeaHp 3emiid. Eciu 3Ta aHAJIOTHS BepHA, 3TO MOXKET 03HAYATh, YTO B 3TO BPEMsI Ha
Mapce ObLT 31130/ TTI00ATHHOTO MOTETJICHHS M CBSI3aHHOTO C 3TUM yBEIMUYEHUS TUIOTHOCTH
atmocdepsl. PaboTa omyOimkoBaHa B xypHaie Planetary and Space Science.
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Brepxy u BHU3Y — dparmeHTsl cHUMKa 0286, mosrydenHoro kamepoit HRSC; B cepenune —
reoyoro-mMopdooruueckasi Kapra paiioHa uccieoBaHuil. Ha HIKHEM CHUMKE BUIHBI MEAHIPHI
Ha JHUIIE UCTOKOBOM yacTu JlomuH MaHraia, BO3MOYKHO CBUETEIHCTBYIOITHE 00 AMTHU30/1e
rio6ansHOro moTeruieHus: Ha Mapce 200 MuTH JeT Ha3a.

Cosmectras pabota TEOXU PAH, CBo6oanoro yuusepcutera bepiauna, ['epmanus,
I'eonornueckoii cimyx6n1 CILIA, r. ®narcrad, Yuusepcurera bpayna, r. Ilposunenc, CILIA, u
Yuusepcurera mrara Apusona, CIIA.

2.4. U3zyuenue ceomempuu kxpamepos nogepxnocmu cnymuuxa Mapca @oboca no
pe3yibmamam anaiu3a CHUMKo8, noayuenuvix kamepou HRSC na KA Mapc Sxcnpecc.
I'eomerpust kpaTepos (opma nmpoduIIst BEICOT M OTHOIIEHHUE TITyOUHBI K AUAMETDPY )
OTIpeNIeNISITUCh IBYMS METOAAMU: IIyTEM IOCTPOEHUs poduiiel no udpoBoi KapTe 4acTH
noBepxHocTd ®oboca, U IMyTeM aHalln3a pacupeesieHus TEHEeH B KpaTepax, HaXOASIINXCS B
30Hax ¢ pazHeIMU BbicoTaMu CoJIHIIa HaJ TOPU30HTOM. BhIeneHne Takux 30H U CO3jaHKe
uudpoBoii kapTel BeimoiaHeHs! B JIJIP MacTtuTyTe mnaneronoruw, r. bepnun, ['epmanus.
YcranoBineHo, uto kpaTepsl @oboca tuamerpom ot 200 M 10 5 KM 10 CBOEH reOMeTpUH He
OTJIMYAIOTCSI OT JIYHHBIX KPaTe€pPOB TAKOI'0 K€ pazMepa. DTU pe3yJIbTaThl BaXKHbI JJ11 MOHUMAHUS
MEXaHUKH YAApHOTO KpaTepooOpa3oBaHKs HA TeJaX C OYeHb MaJlOW CHIION TSHKECTH U IS
MOCTPOSHHSI MHXEHEPHBIX Mojelneil moBepxHocTn Poboca, NCTIOIB3YEMBIX MPH ITTAHUPOBAHUH
poccuiickoit muccun ®obdoc-I'pyHT. Pe3ynbrarsl paboThl peCTaBICHBI B BUJIE TE3UCOB Ha
JlyHHO-TUTaHETHOM KOH(pepeHH, XbiocToH, MapT 2008 T.

CosmectHas padora TEOXU PAH, JIJIP UnctutyTa nnaHetonoru, r. bepiaux, u
CBoboanoro Yauepcuteta r. bepnun, 'epmanus.
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2.5. H3yuenue nogepxnocmu @oboca no pe3yriomamam aHaniu3a HO8bIX CHUMKOS, NOJYYEeHHbIX
kamepou HRSC na KA Mapc Sxcnpecc. B pe3yabpTare CUHTE3a pa3IMYHBIX JAHHBIX T10
XapaKTepUCTHKAM TJI00ATBHOTO U perHoHALHOTO penbeda Poboca, a Takke MUKpopebeda
JPEBHUX yYaCTKOB MOBEPXHOCTH JIyHBI, CO3/1aHbI MOJIENIN IIEPOXOBATOCTH MOBEPXHOCTU
®oboca, KOTOPBIE HCIIONMB3YIOTCS Il OTPAOOTKH CUCTEM M IMTPOTPAMMHOTO 00€CIICUeHUs
commkenus annapata «®@ob6oc—I'pyHT» ¢ 3TUM HEGECHBIM TEJIOM U MOCAAKH Ha Hero. beutn
pa3paboTraHbl E(PPOBBIE MOAEIH IEPOXOBATOCTH TIOBEPXHOCTH HECKOJIBKUX YPOBHEH
netansHocTH (LIM-1, IIM-2 u [IM-3). B 3aBucuMOCTH OT pa3pelieHus (HakTHIecKoro
Martepuana (T.e. pa3pelieHuss CHUMKOB MoBepXHOcTH D0bO0ca) AeTabHOCTh pelibeda
npejcTaBIeHa TPeMs MePeKPhIBAIOIIMMUCS TUana30HaMH JUHEHHBIX pazmepoB: 1) o 30-90 m
10 400 m u 6o1ee; 2) ot 20 M 110 50 M; 3) oT 2 M 110 20-30 M. Pe3ynbraThl paboThl
IpeCTaBJICHbI B BUJIE Te3UCOB Ha JIyHHO-1IaHeTHOH KoH(pepeHuuu, XpiocToH, MapT 2009 .

Cosmectras padota TEOXU PAH u HITO um. C.A. JlapoukuHa, XuMkun MOCKOBCKO#
obJacTu.

2.1.3.3. 'eoxumHnyecKue OrpaHMYCHUS] HA MOAEJM BHYTPEHHEr0 CTPOCHUs
JIyHbI

Hccnedosanusam eHympenne2o cmpoenus, cocmasa u meniogou ucmopuu JIynvl noceésujeno
MHOdHCecmeo pabom. Mooenu JIyHbl, OCHOBAHHbIE HA 2EOXUMUYECKUX OSPAHUYEHUSX, AGNAIOMCSL
MOO0€Nb-3A8UCUMBIMU, NOCKONbKY 3A8UCAN 0N 8blOPAHHBIX XOHOPUMOBbIX OMHOULEHULL.
['eodpuznueckue monenu JIyHbI SIBISIFOTCS MOJIENIb-HE3aBUCUMBIMHU IT'€OXUMUYECKH, HO MOJIENb-
3aBUCHUMBIMHU B CECMHYECKOM OTHOIICHHUH - UX JIOCTOBEPHOCTH OINPEACIIACTCS CTEIICHBIO
HAJIKHOCTHU ceficMonorndyeckoit nHdopmanuu. CelicMuueckue TaHHbIe, JOMOIHEHHbBIE TAKUMU
napamMeTpaMu Kak Macca ¥ MOMCHT MHCPIHUU .HYHI)I, MO3BOJISIIOT HAUTH JOITIOJIHUTCIIbHBIC
OTpaHUYCHUS HA MOJENHU BHYTpeHHero crpoeHus JlyHsl. Moaenu coctaBa MaHTHH MTPUBEACHBI
Ha puc. 1.

B pa6orax [EOXU PAH npemiosxeHsl METOBI, MO3BOJISIONINE HANTH pacnpeieNieHIe
IUIOTHOCTH ¥ TEMIIEPATYpPhl B MAHTHH, a TAKXKE CIENIATh OLIEHKA XUMUYECKOIO COCTaBa 1
pa3mepoB saapa JIyHbl. PEKOHCTpyKIUs 3TUX ITapaMeTpOB OCHOBAHA HA CEMCMUYECKUX JaHHBIX O
CKOPOCTSIX PacCIpOCTpaHEHUs MPOJOJIbHBIX U NONEPEYHBIX BOJIH, MACCE U MOMEHTE HHEPLIUU
JIyHbI Ha OCHOBE UMEIOIUXCS B TUTEPATYPE AAHHBIX 110 BAJIOBOMY COCTaBY 3€MHBIX U JIyHHBIX
nopoy. CorjacoBaHre TEOXUMUYECKHUX U Teodusnuecknx Mozenei JIyHsl mpoBeaeHo ¢
MOMOIIBIO0 METO0B (PU3UKO-XUMHUYECKOT'O MOJCIUPOBAHMS. ITH METO/IbI TO3BOJISIOT
MEPEBOIUTH MOJIENI BaJOBOI'O COCTaBa B PAaBHOBECHBIE (Pa30BbI€ aCCOLMAIIUU U COTJIACOBAHHBIE
C HUMHU CEHCMO-TIJIOTHOCTHBIE XapaKTEPUCTUKHU (IIpsIMast 3a/1aya), & CKOPOCTHBIE pa3pe3bl
oOparaTh B MOJICNIA COCTaBa W/WJIU paclpeieieHUs TeMIepaTypsl (0OpaTHas 3aaa4a).
[Ipouenypa pemeHus mpsMoit 1 0OpaTHOM 3a7a4 OCYIIECTBIIEHA C IIOMOIIBI0 METO/1a
MUHUMH3AIUN ¢cBOOOIHOM 3Heprun [ m60ca B cucreme Na,O-TiO,-CaO-FeO-MgO-Al,03-Si0; ¢
TBEP/BIMU PACTBOPAMHU U YPABHEHUI COCTOSIHUS MAaHTHHHOTO BEIIECTBA C yU4eTOM (ha30BBIX
npeBpalieHui, anrapmMonu3mMa u 3pdexroB Heynpyroctu. Pacuer ypaBaenus cocrosiaus (YPC)
MHUHEpAJIOB MPOBEJICH B KBa3UTapMOHUYECKOM IpubImkeHun Mu-I"pronaiizena-/lebas Ha
OCHOBE MOJIENIM YIIPYTOro KOHTUHYYMa C UCIOJIb30BAHUEM MOTEHIMana bopHna-Maiiepa nis
anmpoKcUMaIuy noteHuansHon yactu YPC u ne6aeBckoro npubImKeHus sl TEIUIOBOU €ro
yacTu. Pemenne 3a1a4 oCymecTBIsIOCh HA OCHOBE MTPOrPaMMHOT0 KOMILIEKca U 6a3bl JaHHbBIX
THERMOSEISM. ba3za naHHBIX COAEPKUT BHYTPEHHE COTTIACOBAHHBIE TEPMOIUHAMUYECKHE
napameTpsl 10 SHTAIBIINN, SHTPOIIHUH, TEIJIOEMKOCTH, MapaMeTpy [ proHali3eHa, TEpMUYECKOMY
pacIIMpEHNI0, MOIYJISIM CKAaTHS U CABUIa MUHEPAJIOB, A TAKXKE ITapaMEeTPbl CMELIEHUS TBEPBIX
pacTBOpOB.
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Puc. 1. Monenu coctaBa CHIIMKAaTHBIX 000104eK 3emiti 1 JIyHBI TI0 TaHHBIM Pa3HbIX
aBTOPOB.

Pe3ynbrarhl pacueToB Mo OLIEHKE BaJIOBBIX KOHIIEHTPAIIUH OCHOBHBIX
MOpO1000pa3yIOIINUX OKCHIIOB M pa3MepoB siyipa JIyHsl npuBeneHs! Ha puc. 1-3. PacueTsl
paauyca ajis YeThIpeX MoJieseit coctapa siapa JIyHbl npuBeeHbI B Ta0. 1.
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Puc. 2. BepositHocTHBIE onieHKH KoHIeHTpanuid Al,Os u FeO B BasioBoM coctaBe JIyHbI
(pacuetsl MmeToioM MonTe-Kapiio)
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Puc. 3. BeposrHocTHas orieHKa paauyca xene3o-cyibduanoro sapa ¢ 10 mac% cepsi (Fe-10
mac.%S-saapo) [KyckoB u np. Cucrems! FOnutepa u Catypna: @opmMupoBaHue, COCTaB U
BHYTpPEHHEE CTPOCHUE KPYNHbIX clyTHUKOB. M.: U31-Bo JIKH, 2009, 576 c.] ¢ orpannueHUsIMHU
Ha MacCy, MOMEHTY MHEPIHUH U CEHCMHYECKHUE CKOPOCTH B BEPXHEU M CpEIHEN MAHTHUH 110
[Gagnepain-Beyneix et al., Phys. Earth Planet. Inter., 2006].

Tabmuma 1. MakcumainbHble panyChl IYHHOTO siipa MpU pa3HON MOIIHOCTH KOPbI

Cocras s1pa IImoTHOCTH H.,= 60 kM, p,,=3 r/em’ H.,=30xm, | H.,= 80 km,
sanpa, r/em’ Per=13 r/em’ Per=3 r/em’

Ruyaxc., KM Mpo/M(JlyHa), | Ryaxe, KM Riyaxe, KM
%

y-Fe(Ni) 8.1 350 2 380 330

Fe-10%S 5.7 445 2.9 480 420

OBTeKkTHYeckoe | 5.15 490 34 525 460
Fe-FeS

TpounutoBoe | 4.7 530 4.1 - -
FeS

B 3axiroueHne 0TMETHM, 4TO JaHHBIE, XapaKTEPU3YIOIIE BHYTpEeHHEEe cTpoeHue JIyHsl,
KpaiiHe HeIOCTaTOuHBbI. ['eoTepMHUUecKre U CECMUYECKNE MOJIEH TIPOTUBOPEUYUBBI, HET
JAHHBIX O COCTaBe ITyOUHHBIX OpoJ1 JIyHBI, OTCYTCTBYIOT HaJI€)KHbIE CECMUYECKUE
OTIpeieNIeHUs TPAHHUI] B KOPE, MAaHTUU M LIEHTPAIbHOM 001aCcTH 13-3a CUIBHOTO 3aTyXaHUs
YIPYTUX BOJIH, HET NPSMBIX JAHHBIX O pa3Mepax sAapa, U Jaxke camMo CyLIECTBOBAaHUE U COCTAB
A7pa OCTaOTCs JUCKYCCHOHHBIMU. B TO e Bpems, 3HaHue pa3Mepa, COCTaBa U (PU3NIECKOro
COCTOSIHMS JIYHHOTO SIJpa UMEET OIPOMHOE 3HaYEHUE Ul IOHUMAHMS IIPOUCXOKAeHUs JIyHBbI,
SBOJIIOLIMM MaHTUU U IPUPOJBI MATHETU3MA.
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2.1.4. UTHCTUTYT MEJUKO-BNOJIOTMYECKHUX ITPOBJIEM PAH

B 2008-2009 romax B pamkax peanusanuu JloarocpoyHod mTporpaMmbl  HAy4dHO-
MPUKIIAIHBIX UCCIIEIOBAHUI HA POCCUKCKOM CErMEHTE MeXayHapOIHOW KOCMUYECKON CTaHLIMHU
(MKC) Oput 3aBepiieHbl 2 MEIUKO-OMOJOTUYECKHX JKCIEPUMEHTa B 00JaCTH KOCMUYECKON
menuuHbl U pusnonoruu - «Kapano-OJHT», «IIpodunaktuka», u 1 s3kciepuMeHT B 06IacTu
KOCMHYECKOW Onosioruu - «Pereneparus.

B  oakcnepumente  «Kapamo-OJAHT»  (HayuHblii  pYKOBOAMTEIND
skcnepumenTta a.M.H. B.B. boromosnos, nocranopmuk — k.M.H. .B. Andepona)
OCYLIECTBJISIACh OLEHKAa Pe3yJbTaTOB KOMIUIEKCHOTO MCCIEIOBAHUS TUHAMHUKHU
OCHOBHBIX II0Ka3aTeJIed CEPACUHON ACSITEIBHOCTH, HEHTPAIBHOIO U PErMOHAPHOTO

KpOBOOOpaIlieHus B 1nokoe u npu Bozaeiicteur OJIHT.

B uccnenoBanusx, IpoBEICHHBIX B MOJIETAX, BBISBICHO, YTO B YCJIOBHUSIX OTHOCUTEIBHOTO
MOKOSI ITyJIbCOBOE€ KPOBEHANOJIHEHHE COCYAOB NPEAIUIeUbs YBEJIWYUBAJIOCh, TOJEHH HE
U3MEHAI0Ch. TOHYC KPYHHBIX COCYAOB M NPEAIJICYbs, U TOJEHU NPAKTUYECKH HE M3MEHSIICA.
ToHyCc MENKHX COCYJIOB MpEOIUIeYbe 3aMETHO CHIDKAJICSA, B OOJACTH TOJICHHW HMMEJ JIUIIb
TEHJEHUNIO K CHUWXKeHuto. IlynbcoBoe KpOBEHANOJHEHHUE COCYJIOB JIETKOTO 3HAYUTEIBHO
YBEJIMYUBAJIOCh, TOHYC KPYIHBIX M MEJIKHUX COCYJIOB HOBbIIANCA. V3MeHsnach NIMTEIbHOCTh
OTJICIbHBIX BPEMEHHBIX ()a3 CHCTOIMYECKOTO MPUTOKA KPOBH B CHUCTEMY JIETOYHOUW apTepHH B
BUJE YBEIMYEHHS JOJIM MEIJICHHOIO M MaKCUMaJbHOIO KpOBEHanosHeHusa. Bospacrana
CKOPOCTb MAaKCHUMaJbHOTO M CPEIHEr0 KPOBEHAIOJHEHHUs COCYJOB Jerkoro. COBOKYIHOCTh
NEPEYUCIIEHHBIX U3MEHEHU IeMOAMHAMMUYECKUX IOKa3zaTeaeil AJjig o0yacTu JIErKOro B IOJIETE
yKa3bIBaJIH Ha THIIEPBOJIEMUIO U THIIEPTEH3UIO COCYJIOB MAJIOTO Kpyra KpOBOOOPAIICHHS.

[Ipu BoszneiictBuun OJIHT cTeneHb CHIKEHHS IyJIbCOBOTO KPOBEHAIOJHEHHE COCYJIOB
TOJICHU U BBIPAXKEHHOCTH MPU3HAKOB 3aTPYyJHEHUSI OTTOKA KPOBU MPAKTUYECKH HE OTINYAINCH
OT TPEINOJIETHBIX pe3ynbTaroB. (OTMEYaloch YMEHbIIEHUE [OKa3aTeleld IyJIbCOBOIO
KPOBECHAMOIHEHUS M TOHYCa MEIKHX COCYIOB O0JIaCTH JIETKOTO, CHHUXKallaCh CKOPOCTh
MaKCHMaJbHOTO M CpPEIHEro KpOBEHANOJHEHHs. B monere H3MEHEHHs] NEpEeYUCIEHHBIX
nokasaTtenel MpHu JEeNOHMPOBAHMM YacTH KPOBU B 30HE JIEKOMIIPECCHU OBLIH CYIIECTBEHHO
OoJiee BBIpa)XKEHHBIMH, YeM B Tpolax 70 mojera. B pe3ynpraTe mx 3HaUYCHUS MPUOIIKAINCH K
BEJIMYMHAM, MOJIYYEHHBIM NIPH COOTBETCTBYIOIIMX PEXUMaAX PA3PEKECHUSIX MPU NPOBEACHUU
npoObI A0 MoJieTa.

B 1mnauTenbHOM KOCMHMUYECKOM IIOJIETE IO CPAaBHEHHUIO C YCIOBUSMHU 3€MIIM HU3MEHSETCA
(YHKIMOHATIBHOE PAaBHOBECHE MEXIY COCYAMCTBHIMH OOJIACTSIMH OOJBIIOTO W MAJIOTO KPYTOB
KpOBOOOpAIIIeHUST KakK MpPOSBICHHE HM3MEHEHHOW (YHKIIMOHATBHOW HAarpy3KH Ha CHCTEMY
KpOBOOOpAIleHUs 101 BIUSHUEM YCIOBHM IOJIETA.

Bospeiictreue OJAHT B mojsiere mpuMBOAWIO K HOPMAJIM3AalMU T'eMOAMHAMHMYECKOM
CUTYyalluM B 00J1aCTH JIETKOTIO.

KonuyecTBeHHbIE XapaKTEpPUCTUKHU NTOKA3aTeNIel MyJIbCOBOTO KPOBEHAIIOJIHEHUS U TOHYCa
COCYJIOB TOJICHH M JIETKOTO TPH PA3pEeKEHUH MPHOIMKATUCH WM ObUTH PaBHBI WX 3HAYCHHSM,
MOJTyYEHHBIM B Mpo0ax 110 MoJyera.

B skcnepumente «Ilpodgmnakrukay (Hay4dHblil pyKOBOIUTENb SKCiepUMeHTa A.M.H. 1.b.
Ko3znoBckast), MOCBAIIEHHOMY H3yUYEHHUIO MEXaHU3MOB JIEHCTBUS U 3(PPEKTUBHOCTU pa3IMUHbIX
METOAOB MPO(UIAKTUKH, HANPABICHHBIX HA MpPEJOTBPALEHUE HApyIICHUIH ABUraTeIbHOIO
ammapara B HEBECOMOCTH. BrepBele B INpPakTHKE KOCMHMYECKHX IIOJIETOB ONPEIEIAINCH
JHEepreTuyeckas CTOMMOCTb M (DU3MOJIOTHYECKHE OTBEThl OpraHuM3Ma  KOCMOHABTa Ha
JIOKOMOTOPHBIE, BEJIOIPrOMETPUYECKME W CHJIOBbIE HArpy3KM Ha pPa3HbIX CTAAMAX IOJETa.
Bmecrte ¢ TeM, Ha OCHOBaHMM TOJYYEHHBIX PE3YJbTaTOB, OTMEUEHBI Pa3JInyus B U3MEHEHMSX
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CTOMMOCTH BBINIOJIHAEMBIX HAarpy30K B YCJIOBHUSX MHUKpPOTpaBUTALlMM M TOATBEPKACHO
HOJIOKEHHE O MeHbIIeH 3(PPEeKTUBHOCTH TPEHUPOBOK B -l Mecsi mnpeOblBaHMs yeslOBEKa B
YCIOBHSAX KOCMUYECKOTO 110JIETA, YEM B IOCIIELYIOLIUE MECSLBI TIOJIETA.

pacnpefeneHve Harpy3Kok no uHTeHcusHocTu (BU-1 MKC-16)
45000 -

40000 -
35000 -
30000 - - .

25000 -
20000 -
15000 |

10000 -
5000 4

Tmec. 2mec. 3mec. 4mec. Bmec. Bmec.
O Ber aktue. \V=5,9-7,5 km/u @ Ber aktue. V=7,5-10,5 kmfu
W Ber naccue. V=6,8-8,2 km/u W Xoab6a aktue. V=4,1-5,1 km/u

B Xoap6a naccue. V=3,7-4,1 kM

Puc 1. FO.11. MasieH4eHKO Npu NPOBEAECHUN BEIOIPIOMETPUIECKOTO TECTA
skcnepumenTa «IIpodunaktuxay.
Puc. 2 Pacnipenenenrie ”HTEHCUBHOCTH JIOKOMOTOPHBIX Harpy30K

BrIsicHeHHEe 3HAYMMOCTH CHIIBI TSDKECTH B Pa3IMYHBIX JKU3HEHHBIX TPOIECCaX Yy 3€MHBIX
OpPraHU3MOB — MapagurMa KocMudeckor ouonorun. OQHON U3 TaKUX 3a/1ad SIBISETCS U3YUCHHE
BOCCTAHOBJICHHSI OPTaHOB M TKaHEH TOCIe WX MOBPEXKICHHS JTUOO TOJHOW yTpaThl B YCIOBUIX
BO3/ICUCTBUS (PAKTOPOB KOCMHYECKOTO MoJieTa. DTON mpobsieMe ObLI MOCBSIIEH SKCHEPUMEHT
«Perenepamms» - WCCIEOBaHUE BIUSHHUSA HEBECOMOCTH Ha TIPOIECCHI PETCHEpalud Y
OMOO0OBEKTOB MO 3JICKTPOPU3HOIOTHUECKMM U MOP(OIOTHYECKHM TOKa3aTeNsiM  (Hay4YHBIN
pykoBoauTeNb dkcnepumenTa a.0.H. I.U. I'oprunanze)

Puc. 3. Pecenepayus paxosunul yrumxu 6 109-cymounom KO.

55



Puc. 4. Pecenepayus noeu ynumku 6 163-cymounom KO3.
1 — uHTaKTHas HOTa, 2 — OTCEUEHHBIN AUCTAIHBIN y4aCTOK HOTH, 3 — YIUTKA MIepe]
MOJIETOM, 4 — pereHepUPOBABIIUIN YYAaCTOK HOTH y TOJETHOMN YIUTKH

Puc. 5. Perenepanus ria3Heix mynanen yauTku B 163-cyrounom KO.— neBoe nHTakTHOE,
IIPaBO€ PET€HEPUPOBABILIEE LIYTIAJIbIIE

Puc. 6. Perenepanus mianapuu nociie npo0JibHOTO PacCeUEHHUs Tena.
1 — utaHapusi B UHTAaKTHOM COCTOSIHMH, 2 U 3 — HETIOCPEICTBEHHO I10CIIE €€ MPOI0JIBHOTO
pacceuenus Ha aBe noyioBuHbI 3a 14 4 nepen craptom [IKK «Coro3y, 4 — perenepupoBaBIias u3
IIpaBoi MOJIOBUHBI I1aHapus. CHUMOK ciiycTs 8 4 nocine 3aBepuieHust 11-cyrounoro OIT

[Tommy4yeHHbIe pe3yJabTaThl CBHIETEIBCTBYIOT O TOM, YTO OTCYTCTBHE CHJIBI TSDKECTH HE
ABIIIETCS JINMUTUPYIOIIUM (aKTOpOM [UIsl peanu3alii MeXaHU3MoB pereHepaiuu. OHu
MIPOJIEMOHCTPUPOBAIH COXPAHHOCTh BBICOKOW PEreHEepPAIMOHHON CIOCOOHOCTH Y BBIOPAHHBIX
9KCIIEPUMEHTAJIbHBIX OOBEKTOB B YCJIOBHUSAX 3KCIOHHMPOBAaHHS B HEBECOMOCTH. B ombiTax Ha
ymutkax B OIl mpogomKUTENsHOCTEIO OT 3 710 5,5 Mec B3aMeH aMIyTHPOBAaHHBIX TJA3HBIX
urymnaser o0pa3oBajiuCh HOBBbIE ¢ (PYHKIIMOHUPYIOIIMMH TJIa3aMH, YaCTHYHO OTpacTajia HOTa U
MOJHOCTBIO pereHepupoBasa pakoBuHa. B 10-12-cyrounom OIl U3 momepeyHO OTCEUEHHBIX
(hparMeHTOB TUTAHAPUN PETCHEPUPOBATH OCOOH, HE OTIUYAIONTUECS CKOJIBLKO-HUOYIh 3aMETHO OT
KOHTPOJBHBIX HA3eMHBIX OOBEKTOB. BMecTe ¢ TeM HEHOpMalbHBIA XapaKTep pereHepanuu
OoOHapy»XWJICA B OMBITaX Ha IMJIAaHAPUSIX, KOTOPbIE PEreHEePUPOBAIIU U3 PParMEeHTOB, MOTyUYEHHBIX
P UX TPOIOTHHOM PACCEUCHUH.
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2.1.5. HUU SJEPHON ®U3UKU UMEHU JI.B. CKOBEJIbIIBIHA
MOCKOBCKOI'O I'OCYIAPCTBEHHOI'O YHUBEPCUTETA UMEHU
M.B.JIOMOHOCOBA

[lenpr0 Hay4yHOro HMCCJIENOBAHMS KOJUIEKTHBA SIBJIAETCS IOJYyYEHUE KAYECTBEHHO HOBBIX
3HAHWWA M KOJMYECTBEHHBIX CBEACHHUI O (yHIaMEHTAIBHBIX 3aKOHAX, KOTOPBHIM MOJYUHSIETCS
B3aUMOCBSI3aHHAsl JUHAMUKA KOCMHYECKOM paJMallMM M SJEKTPOMArHUTHBIX IPOLIECCOB Ha
Comnniie, B renuocdepe u MarHuTochepe 3eMin. DKCIEPUMEHTAIBHBIE U TEOPETHYECKHE PabOThI
HanpaBJieHbl Ha CO3/IaHUE MPAKTUYECKH BaXHBIX (U3MUECKUX OCHOB JJIsI MOHHUTOPHHIA
COCTOSIHMSI OKOJIO3EMHOTO KOCMHUYECKOTO TMPOCTPAHCTBA M JJisi BBIACHEHHS MEXaHU3MOB
BO3JCHCTBUS (DAaKTOPOB KOCMHMUYECKON paJualid Ha KOCMHUYECKHME WU Ha3eMHbIE CHCTEMBI B
YCJIOBHSIX MEHSIOLIEHUCS COJHEYHOM akTUBHOCTU. [IpoBeeHBl KOCMUYECKHE SKCIEPUMEHTHI U
WHTEHCUBHBIE TEOPETUUECKHE UCCIIEIOBAHUS B KOMIUIEKCE C MATEMATHYECKUM MOJIEIIMPOBAHUEM
U CO3JaHUEM COBPEMEHHBIX CHCTEM XpaHEHHUs JaHHbIX MOHUTOpHHra cpeabl. OCHOBHOM
tematukoi pabotr B 2008-2009 rr. ObUIO MCCIEAOBAaHUE COJHEYHO-3EMHBIX CBSI3CH: M3yUCHUE
paaraMoOHHONW 0OCTAaHOBKH B MEXKILIAHETHOM M OKOJIO36MHOM IPOCTPAHCTBE B TEUCHHUE ITUKIIA
COJTHEYHON akTWBHOCTH, Bkitodass 2008 u 2009 rr. — mepuoj 3aTSHYBIIETOCS MUHUMYyMa
COJIHEYHON aKTUBHOCTH.

2.1.5.1. Pa3paboTka u co31aHue HAYYHOU anmnapaTypsl AJ1sl K3MEePeHUil pajuanun B
Kocmoce Ha Oopty UC3.

- IlpoBeneHsl SKCHEPUMEHTAIbHBIE HCCIEIOBAaHMUSA PAJAMALMOHHBIX TOJEeH MarHuToc(epsl
3emu Ha OCHOBE M3MepeHuid paauomerpom n03el (PI1) Ha 6opty Heckonpkux MC3 TJTIOHACC
(kpyroBast opbuta Ha BbicoTe 20 TBIC. KM) M CHCTEMOH paJHAIMOHHOIO KOHTPOJIA,
byHKIMOHUpYOeH Ha MexayHapoaHOW KocMuueckod craHmuu (mpubop P-16 m cuctema
MONYTPOBOIHUKOBBIX A03uMeTpoB [Ib-8). Ilomyuen Oonblioit 006beM 3KCHEpUMEHTANIbHON
KOCMO(U3NIECKOH HH)OPMAITHH.

B 2008-20009 rr. ocymiecTBieHbl yCIEIIHbIE 3aTyCKU:

e mectb MC3 cepun ['NIOHACC c¢ pagmomerpom no3el (PJl), ocyuiecTBisironumu
MOHHUTOPHHT OKOJIO3EMHOTO KOCMUYECKOTO TIPOCTPAHCTBA;

o «KOPOHAC-®oron» (kpyroBas mossgpHas opOuta): Llenpio JaHHOToO 3KcrepUMeEHTa
SIBIIIETCS MCCJIEIOBAaHUE COCTaBa, AMHAMHUKM TIOTOKOB M JHEPreTUYECKUX CIIEKTPOB
3apspkeHHbIX  vactull CKJI B OKOJIO3EMHOM TMPOCTPAHCTBE, a TaKXKEe HW3y4YCHUE
JIEKTPOHHON KOMIIOHEHTHI paIlalliOHHBIX M10SICOB 3EMIIH.

® MUKpPOCIYTHHKA «YHUBEpPCUTETCKUN-TaThsiHA-2)» HA MOJSPHYIO0 OpOUTY ¢ BbicoTol ~800
kM. [lenp skcmepumeHTa - WCCIIEIOBAaHHME CBETOBBIX SBJICHHH B 3eMHOM aTmocdepe,
BBI3BAaHHBIX TAJIAKTUYECKUMU U COJTHEYHBIMU KOCMHYECKUMHU Jy4YaMHU U SHEPIHUHBIMU
YacTHUI[AMU B aBPOPAIBHON M AKBATOPUAIBLHOM 30HAX, a TAaK’K€ MOHUTOPHHI COJIHEUHOU
AKTUBHOCTH U U3yUY€HHE AMHAMUKU HOHOC(hEPHI U BepXHeH aTMoc(epsl.

® COJIHEYHO-CMHXPOHHOIO cIyTHHKa «MeTteop-3» Ha mossipHyo opouty ¢ BbicoToir ~800
kM ¢ npubopamu HUMAD MI'Y: MCI'M-MKA u CKJI-M nans peructpaiyy HOTOKOB
AJIEKTPOHOB U MIPOTOHOB ¢ 3Hepruei ot 50 3B 10 coten MaB.

2.1.5.2. HUcciaenoBanus JMHAMHYECKHX npoueccoB Ha CoJiHIE U B reauocdepe:

- [Ipoananu3upoBaHo BIUSHHE aKTUBHBIX oOnacteil (AO), pacroyioKeHHbIX BHYTPU WIJIM Ha
rpanuie kopoHanbHbIX Ablp (KJI), Ha mapameTpsl BBICOKOCKOPOCTHBIX IOTOKOB COJIHEYHOIO
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BeTpa (BCII CB) no nanHbM ¢ kocmuueckux ammaparoB STEREO A, STEREO B, SOHO/EIT
u ACE, pacnonoxeHHbIX BOIM3M OpOUTHI 3eMJIM B Pa3IMUYHBIX TOYKaX MPOCTPAHCTBA KakK IO
JONITOTE, TaK W 1O mmpore. B mccnemxyemsprii iepuox ¢ ceHtsops 2007 r. mo ampens 2008 T,
KOTOPBIA COOTBETCTBYET MHHHMMYMY COJHEYHOM aKTHUBHOCTH, HAOMIOJANCS KOMILIEKC,
cocrossmuid w3 AO u KJI. Kommiekc He OBT HCTOYHUKOM 3aMETHOW CHOPaTAYECKON
aktuBHOCTH Connna. Hanmuue BuHyTpum KJI moctarodHo OONBIIMX 3aMKHYTBIX MarHUTHBIX
CTPYKTYD, a TaK)Ke ObICTpHIE, B TEUEHHE CyTOK, m3MeHeHus1 (Gpopmbl KJ| mpuBoaAT K M3MEHEHUIO
npoduiss BCIT CB, koTopblif MOKeT 3aMEeTHBIM 00pa30M OTJIMYATHCS HAa Pa3HBIX KOCMHYECKUX
annaparax. AO, Haxoasmuecs 3a K/| no xony Bpamenus CoiHia, P 3TOM HE BIUSIOT Ha
¢dopmuposanue BCII CB.

- IlpoBeneHo wuccienoBaHME MO NPOrHO3MPOBAHMIO BBICOKOCKOPOCTHBIX MHOTOKOB (BCII)
conHeyHoro Berpa (CB) mo numnammke kxopoHanbHbIX Ablp (KJ[) Ha Connue. Ilpumenenue
IMPOCTBIX SMIIMPUUYCCKUX MOI[CJ'ICI\/JI MMO3BOJIACT MOJJYUYUTH HOCTATOYHO XOPOIIHE PE3YyJIbTAThI
IPOTHO3UPOBAHUS [UId TEpPHOAAa OKOJIO MHMHUMYMa 23-TO COJHEYHOIO IUKIA. 3HaYeHHe
koo dunmenta koppensuu yaaioch yBenmumuutbh ¢ 0.66 mo 0.8 Ha He3aBucuMOM Habope
JTAHHBIX.

- IlpoBeneno uccienoBanue TypOYJEHTHBIX CBOMCTB IUIa3Mbl COJIHEYHOTO BETpPa, a UMEHHO
nepeMekaeMoCTH (hIyKTyalui MOTOKAa MOHOB COJIHEUHOTO BETpa B paHee HEMCCIIEOBaHHOU
obnactu cpaBHUTENBHO BhICOKUX 4yacToT (0.01-1 I'my). ITomydeHno, yTo MHTEpBaibl HAOMIOAEHUN
COJIHEYHOI'O BETpa, COJepXKalllie pPE3KHe CKAadKd II0TOKA, SBJISAIOTCS CYIIECTBEHHO Oolee
nepeMeKaeMbIMU, YEM HUHTEPBAJIbl CIIOKOHHOTO COJIHEYHOTO BETpA.

- CpaBHeHMe pacripe/ieieHuil B 0051acTi nepecedeHust PpOHTOB yJapHbIX BOJH B 1991 1.
u B 2004 r. no3BoiMIIO OOHAPYKUTH D3JEMEHTHI CXOJCTBA U paziIuyMsl, HE U3BECTHbIE paHee. B
o0oux ciydasx mepea (POHTOM BOJHBI HAWIydllas amnmnpoKCUMAius JOCTUraeTcs
JOTHOPMAJIBHBIM paclpefesieHueM, a Iocie (pPOHTAa — TaycCOBBIM. BO3MOXHO, 9TO 3TO
yKa3bplBae€T Ha IMpeobiafiaHue MYJIbTUIUIMKATUBHBIX W aJJIMTUBHBIX MPOLIECCOB B KAXKAOM U3
ITHX CIIy4aeB.

- IIpoaHanu3upoBaHbl 3aBUCHMOCTH ITOTOKOB IIPOTOHOB B MEKIIJIAHETHOM IPOCTPAHCTBE
npu criokoiiHoM CouHile U nHAeKca conHedHoi aktuBHocT Mgll. Unnekc Mgll nyuie nqpyrux
MHJIEKCOB ME€peNacT YPOBEHb COJIHEYHON aKTMBHOCTH IIPH €€ MMHHUMAJIbHBIX 3HaYeHUsX. [pyrue
unaekcel (Rz, paguonsnydenune 10 cm) B 3TO BpeMsl CTOAT NPAKTUYECKU HA HyJE€ W Majble
BapHallMH HE OTCJICKUBAIOT.

1o o
| _ Puc.1. BpemeHHoii X071 TOTOKa

¢ 0,28

i MpoTOHOB U MHekca Mgll.

/ d ’ B 027

- I_ . :\J'\.I . S 0-® i ﬁ)
E ..I»..x__. . - .\g‘ . 0.26

0,25

protons / e’ s st MeV

2.1.5.3. UccnenoBanusi pusnvyecKNX NPoOLECCOB, CBSI3AHHBIX ¢ TeHepaluei u
pacnpocTpaHeHHueM COJTHEYHbIX KOCMHUYECKHUX JIy4eii:

- [To nannbiM 3kcniepumenTa UC3 KOPOHAC-® B ueTblpex MOIIHBIX COJIHEUHBIX BCIBIIIKAX
BOCCTAHOBJICHBI CIEKTPhI (POTOHOB BIUIOTH jJ0 3Hepruii 300 MdB u BhIIe/IeHa KOMIIOHEHTA
CIEKTpa, 00yCIOBIEHHAs pacnaoM HEHTPaIbHBIX THOHOB. JTO MO3BOJIHIO OMPEAETUTh MOMEHT
nosiieHrs Ha CoJHIE MPOTOHOB, YCKOPEHHBIX 10 3Hepruit ceeimie 300 MaB, u paccunrath
a0CONIOTHBIE 3HAYEHHUS TOTOKOB TaMMa-U3Ty4YeHHUS TaKUX SHEPruid U YHUCIO YCKOPEHHBIX B
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coObITUM TPOTOHOB. CpaBHEHHE BPEMEHHM Hayajla YCKOPEHHS MPOTOHOB BBICOKMX SHEPTHIl CO
BPEMEHEM Hayajla PETMCTpallid 4YacTULl Ha 1 a.e. IOKa3bIBa€T, YTO IPOTOHBI BBIXOJAT B
MEXIUIAaHETHOE IPOCTPAHCTBO MPAKTHYECKU B MOMEHT YCKOPEHHS.

- OOHapy>XeHO CyIIEeCTBOBAHHE BO3PACTAHMM CKOPOCTH CUY€Ta Ha OTAENbHBIX CTaHIMAX
r7100aTbHOM CeTH HEHTPOHHBIX MOHHUTOPOB, MPEIBAPSIONINX OCHOBHOE BO3PACTaHUE COTHEYHBIX
KOoCMHU4eCKHX Jiyded. CylIeCTBOBAHHME TAaKMX OIEPEKAIOLIUX BO3PACTAHUM II0Ka3bIBAET, YTO
NPOTOHBI BEICOKKX dHEpruil (cbime 500 MaB) HaunHAIOT BEIXOAUTH U3 COTHEYHOW aTMOCheph
B MEXIUIAHETHOE MPOCTPAHCTBO cpa3y IOC]e MX YCKOPEHHs, MPH 3TOM ONpeAeieHHas 4acTh
IPOTOHOB MPOXOAUT IyTh KOPOYE HOMHUHAIBHON IJIMHBI CHJIOBBIX JIMHUN MEXIIJIAHETHOTO
MarHUTHOTO TOJIS.

- BnepBble npoBeieH KOMITJIEKCHBIM MHOTOBOJIHOBOM aHanu3 Benblku 20.01.2005, koTopslit
nokaszan, 4rto wusinydyeHue B H-anpdpa, Y@ puanazoHax, a TakkKe MHCTOYHHMK IKECTKOTO
PEHTTEHOBCKOTO W TraMMa-M3JIy4YCeHHUS JIOKAJM30BaHbl BHYTPH KOMIIAKTHOH  oOmacTy,
pAcIONIOKEHHON B T€HH OOJIBIIMX MATEH. Y CKOPEHHE NMPOTOHOB A0 SHEPIUi HECKOJIbKO COTEH
M>5B HauMHaeTcs: 0THOBPEMEHHO C OCHOBHBIM BCIBILIEYHBIM 3HEPTOBbIIETICHUEM.

- IIpoBeneHo cpaBHEHHE MOJHOW PHEPTUU YCKOPEHHBIX 3JIEKTPOHOB C TEIUIOBOW »HEprueit
U3JTyJaromen wiasMel. [lokazaHo, 4To B Havaue UMITYJICHOW (pa3bl BCIIBIIIKK TIOJTHASI SHEPTHS,
BHECEHHAsl YCKOPEHHBIMH 3JIEKTpOHaMU, B 1.5-2 pa3a MpeBbIIAET TEIUIOBYIO SHEPTHUIO IIA3MBl,
3aTeM 3TH SHEPTUu CTaHOBSITCS MIPUMEPHO pPaBHBIMU u COCTaBJISIIOT
(4-5)10"30 opr ams  SAEKTPOHOB B MPEANONONKEHHHM, YTO KOIPQPUIIMEHT 3amOJHEHUS
BCIIBIILICYHBIX NE€TENb ropsyeil miuazmoil pasen 0.5-0.6.

- AHanu3 JaHHBIX PA3IUYHBIX KOCMHUYECKHUX alMapaToB MO NPOQUISIM MOTOKOB B COOBITUSX C
SHEPTUYHBIMH COJTHEUYHBIMU YACTHIIAMH IIOKa3al, YTO B TMOJOBHHE CIy4acB B MEXKIJIAHETHOM
npocTpaHcTBe BOMM3u 1 a.e. Habmiomaercs momoOue ¢a3bl cmaga MOTOKOB JJIEKTPOHOB C
sHeprueit Ee>>1 M»sB wu mnporonoB c¢ osHeprueit Ep>>10 M»sB, paeHctBo ux
XapaKTePUCTHUECKUX BPEMEH CMajla T SJEKTPOHOB W T MPOTOHOB. HeTpuUBHANIBHOCTH ATOTO
SIBIICHHSI 3aKJIFOYAETCS B TOM, YTO 3JIEKTPOHBI U MPOTOHBI OTMEUEHHBIX YHEPTUH MMEIOT Ha JBa
MOpsJIKa pa3MyarolIiecss MarHuTHbIE KeCcTKOCTH R, mo3Tomy BpeMeHHbIe TPO(UIN 3JIEKTPOHOB
U TIPOTOHOB JOJIKHBI OBLTM OBl OYEHBb CHIIBHO paznmuaThes. OTciona BeIBOA — MU y3HnoOHHBIC
MPOLECCHl B MEXKIJIAHETHOM MarHUTHOM IIOJIe HE UIPalOT OCHOBHYIO POJIb B PacHpOCTPaHEHUU
OHEPTUYHBIX 3apsHKCHHBIX YaCTHUI, HEOOXOJMMO €IIe€ YYUTHIBATh MX KOHBEKTHBHBIA BBIHOC,
aanabaTU4ecKoe OXJIaKCHUE U 3aXBaT YaCTHUI] B OTJEJIbHBIX MAarHUTHBIX CTPYKTYpPaXx.

- Enunas nomynsiius B pacnpeleleHnd PeHTITCHOBCKHUX BCHBIIICK MO MX JUTUTEILHOCTH Ha
Comnne. Co3nana o0mupHast 6a3a JaHHBIX 0 BpeMeHH HapacTtanus okoyio 40000 peHTreHOBCKHUX
BCIIBINIEK U CIOCO0 ee BU3Yyaau3allii B BHUJIE TUCTOTPAMM W KUHO(DHIEMOB HA TIPOTsKeHUH 21,
22 1 23 CONHEYHBIX IIUKIIOB MO JAHHBIM KOCMHYECKHX amnmnapaToB ¢ MUHYTHBIM pa3pelieHueM
no BpemeHu. Kunopunbmbl mpenctaBiensl Ha caifte (http://decl.sinp.msu.ru/~pavrus/) amns
pPa3IUYHBIX KJIACCOB BCIBIIMIEK MO HX SPKOCTH. HOBBIM pe3ynbTaT COCTOUT B TOM, 4YTO
pacmpeseNieHne BCTBIIICK M0 BPEMEHHM HX HApacTaHUs XOPOIIO MPEACTABISETCS €IUHBIM
JIOTHOPMAJIbHBIM pachpeesieHueM, HapaMeTpbl KOTOPOTO 3aBUCAT OT Kiacca BCHBIIIKU U
MEHSIOTCSL OT MUKJIA K UKTy. CaenaH BBIBOA O TOM, YTO «UMITYJIbCHBIC» (IVIUTEIHHOCTH MEHEE
20-30 MHHYT) ¥ <«JUTUTEIBHBIC» BCBIIIEYHBIC COOBITUA (OT ToOJydaca JI0 CyTOK W Oosee)
NPUHAJIC)KAT OJHOW CTATUCTHUECKOM TWOMyJsiiuu B mpeaenax paszdpoca or 1 mo 3
CTaTUCTUYECKUX OTKJIOHEHHUH.
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Benwsiwkw knacca X1 v Belwe ¢ 1975 no 2002 v ¢ 1975 no 2006
ANNPoOKCMMALMWA NOrHOPManbHLIM pacnpeaeneHnem
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- Co3an KaTajor Ha3eMHBIX BO3PAaCTaHUN COJIHEUHBIX KOCMUUYECKHX Jyuyel B 21-23 nukiax
COJIHEYHON aKTMBHOCTHU. Mcciae10BaHbl OCHOBHBIE CBOMCTBA M BPEMEHHOE paclpe/ieIeHue 3THX
COOBITUH, HUX CBSI3b C COJHEYHBIMM MCTOYHMKAMM M HPOTOHHBIMH BO3PACTAaHUSIMU,
HaOJII01aeMbIMU Ha CITyTHUKAX.

- Anaimzom MHOecTBa coObiTiii CKJI, rooBbie BeMU4IHHBI (hIFOSHCOB KOTOPHIX 3a 450 ser
OBLIH ompeAeNeHbl U3 00pa3loB [ peHIaHACKoro JibJa, MOKa3aHo, 4To BeauduHbl coObiTuii CKJI
pacrpenieneHbl Kak CTENeHHbIe (YHKIUHU, C 00pe3aHneM MHOXKECTBA MpH OONBIIMX (IIFOCHCAX
byHKIIUEH-9KCTTOHEHTOH.

2.1.5.4. UccnenoBanust 0co0eHHOCTEH MPOLECCOB MPOHNKHOBEHHUS U BJIMSHHSA
COJIHEYHBIX KOCMMYECKHX Jyuyeil Ha marHuTocdepy 3emuiu:

Ha ¢a3ze BoccraHoBineHuss MarHUTHOW Oypu HaOMOmaeTcs 3axBaT W YCKOPEHHE YacTHI] B
IIPOTOHHOM T0sice Ha 1-3 mopsiika, 9YTO NPUBOAUT K MOSBICHUIO MakCUMyMoB Ha L=2 u 3.
['myOokoe NMpPOHWUKHOBEHHE [eiacT BO3MOXXHBIM 3axBaT mpoToHoB CKJI Ha 3aMKHYTBHIE
npeiidoBbie 000J0YKM. 3aXBaT BO3MOXKEH IOCIE KaXJIOTO CKayKa JaBJICHUS COJHEYHOTO
BeTpa, IpPU BPEMEHHOM BO3BpaTe K Oojiee AMIONBHON CTPYKType MarHutocdepsl. Yare
BCEro TaKoW 3axXBaT HEJOJTOBEYEH, OUEPEHOE pacIIpeHne K 3emiie 001acTu KBa3u3axBaTa
BBHIMBIBAE€T BHOBbH OOpa30BaHHBIM MPOTOHHBIM MOSIC U TOJNBKO Ha (a3e BOCCTAHOBIICHUS
MIPOUCXOJUT OKOHYATENbHBIN, CYIIECTBEHHBIM AJIs JOJITOBPEMEHHON HMCTOPUHU MPOTOHHOIO
Mosica 3axBaT COJIHEUHBIX NMPOTOHOB M»1B-HbIX sHepruit Ha L > 2. B ymMmepeHHBbIX Oypsx
3axBat CKJI Takxe HaOmIr0HaeTCs, TOJBKO Ha 00Jiee OTJaICHHBIE Ipeii(oBbIe 000TOUKH.
Ocob6enHo 3(hPeKTUBHO YCKOPEHUE BO BPEMS CEPHUH U3 2-3 MAarHUTHBIX OYPb.
YckopeHre TpUBOIUT K IMOBBIIICHUIO MOTOKAa IMPOTOHOB B MOSICE B OOJNBIIOM JHAra30HE
HUIMPOT, OJAHAKO B pe3ysbTaTe OBICTPOro cOpoca YacTHIl B KOHYC MOTEPh MPOUCXOAUT
CTPYKTYpHUpOBaHUE HOBOTO I0siCa C MOsIBIEHUEM MakcuMyMoB Ha L=2 u 3. BricTphIii cOpoc
OOBsICHSIETCSl TeHepalueil MOHHO-IMKJIOTPOHHBIX BOJMH. [Ipu mocnemyromeM MeIjIeHHOM
cOpoce MHTEHCUBHOCTh TMOTOKA MPOTOHOB € 3Heprueit 1 MaB  ocraBanack MOBBIICHHOW Ha
L=3 B Teuenuun roga, aHa L=2 - B TEUEHUU YETHIPEX JIET.
OKcTpanosjsiuuss Ha Jpyrue LUKIbl COJHEYHOM AaKTHBHOCTH ITOKa3bIBA€T, 4YTO BKIJIAJ
MarHUTHbIX Oypb B CTPYKTypy M HHTEHCHUBHOCTH MPOTOHHOTO MOSiCA CYLIECTBEHEH Ha
MPOTSKEHUM IOJIOBUHBI BpDEMEHH, YTO CIIEAYET YUECTh B MOJENSIX IPOTOHHOTO MOsCA.
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SERVIS-1 Hos6ps 2004 Puc.2. llupoTHble TpOQUIN MPOTOHHOTO
a5 , : , ; s : : nosica u3MepeHHele 7-19.11.2004 Ha
cnytauke SERVIS-1: 07 - nmo Hagama
o Tporoue: 1.2 MaB ] MarHuTHOW OypH, OOBIYHBIN MakCHUMyM Ha
] L=3 U Makcumym — Ha  L=1.8,
COXpaHUBIHUHICS TOCIE HWIOIBCKOW OypHu
2004r. , 08 — MakcMMyM, BO3HHKIIUN Ha
¢aze BoccraHoBnenuss Oypu 7-8.11.04 B
pe3yibTare 3axBara CKIJI u
JIOTIOJIHUTENIBHOTO ~ yCKOpeHus, 12 —
JIOTIOJIHUTENIBHOE YCKOPEHHE 3TOro mnosica
nocne Oypp 11.11.04, 19 — pacmiernenue
Ha [Ba IIosgca B pe3yibrare coOpoca
MIPOTOHOB B KOHYC ITOTEPb.
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- [IpoBeneH cpaBHUTENbHBIM aHAIN3 MaKCUMallbHbIX TOTOKOB CKJI B nuanasoHe sHepruii oT
~1 M»B o ~100 M»B B tpex Bo3pactanusax CKJI B nexabpe 2006 roga no s3KCriepuMeHTaIbHBIM
JIaHHBIM, TIOJYYEHHbIM B MEXKIUIAHETHON cpeae Ha kocMmuueckoM ammapare ACE u B
marautocgepe 3emian B obnactu noisipHbix manok Ha MC3 «YHuBepcuteTckuii-TarbsHay u
POES u nHa reocrammonapuori opobutre nHa MC3 GOES-11. Ilokazano, uro HaOrOgaeMbie
M3MEHEHHUs1 MakcuMaiabHOro mnoroka B Bospactanuu CKIJI c¢ sneprueir >10 MaB u >30 M»>B
BHYTpH MarHuTochepsl 3eMJIM 10 CPaBHCHHIO C MEXKIUIAHETHOM Cpeoi, B OCHOBHOM,
onpenensorcs Tpems (¢dakropamu: cTeneHblo aHuzorpornuu moroka CKIJI, cocrosHMeM
MEXIJIAaHETHOTO MarHUTHOT'O TIOJISl M1 YPOBHEM M€OMarHUTHON aKTUBHOCTH.

- o manubiM msaTH ciyTHUKOB NOAA/POES mpoBeneHo uccienoBaHue MPOHUKHOBEHUS
CKIJI B momspable obmactu Bo Bpemsi jmtenbHbix CIIC B mexabpe 2006 r. Hapsmy ¢ yxe
U3BECTHBIM d3(]QexToM yBenuueHuss o0JacTH MPOHUKHOBEHHUS C POCTOM T€OMarHUTHOM
aKTUBHOCTH, OOHapy>Ke€Hbl HOBBIE fBJIEHUS. A HMMEHHO, OOHapy>K€Ha CYTOYHas BapHUalusl
MOJIOKEHUsI IIeHTpa o0yiacTu mpoHMKHOBeHHs »HepruuHbix CKJI, cBsizaHHas ¢ BapuanusMu
yIia HakJIOHa reogunois (Twit-yria). [TokazaHo, 4To ¢ pocTOM reOMarHUTHOM aKTUBHOCTH,
obnacte mponukHoBeHuss CKJI caBuraercss B CTOpOHY HOYHBIX YacoB, a Ha TJaBHOU (aze
FeOMarHUTHOM Oypu MMEeT MECTO CIBHUI B CTOPOHY Beuepa, YTO BBI3BAaHO MHTEHCH(UKaLMen
TOKa TE€OMarHUTHOTO XBOCTa M ACMMMETPUYHOTO KOJBIEBOIO TOKAa, COOTBETCTBEHHO.
[Toctpoena smnupuyeckass monenb npoHukHOBeHUss CKJI B ceBepHYIO M IOKHYIO MOJISIPHBIC
IANKK JJ1s IPOTOHOB ¢ 3HeprusiMu ot 240 k3B 1o >300 MaB u snexktpoHoB ¢ sHEprusimu >300
k9B, KoTopas mMo3BOJIIET OMpENeNUTh MIMPOTY OOpe3aHus A JaHHOTO COpTa YacTUIl B
3aBUCUMOCTH OT JIOKQJIbHOTO BPEMEHU, THIIT-yTIJIa U TEOMarHuTHHIX UHJEKCOB: Dst, Kp, u AE.

- Meron pacyeTa BEpTUKAIBHOW YKECTKOCTH O0pe3aHus B TeoMarHUTHOM rmose. Ha
OCHOBE 0000IIeHUsT Pe3yJbTaTOB MHOTOYHCICHHBIX BBIUMUCICHUNW TPACKTOPHI YaCTUI] B
MarHuTocepe 3emnau ObuT  pa3paboTaH MPOCTOM METOJ BhIUMCICHUS A(hPEKTUBHON
BEPTHKAIBHOHN JKECTKOCTH 0Ope3aHus C Y4eTOM I'eOMarHuTHBIX Bo3myiieHuu (Kp) u mectHoro
BpeMeHU. BepTukanmbHas KECTKOCTh oOpe3aHus, corjacHo Mojaenu llpranenko-89,
BBIYHCIISUIACH C UCTIOIb30BaHHEeM MexayHapoaHoi CTaHIapTHOM MOAENIN T€OMarHUTHOTO MOJIst
(IGRF), B BenmuuumHBl KOTOPOW OBUIM BBEJEHBI IOINPABKH, YYUTHIBAIOIINE T'€OMAarHUTHBIE
BO3MYILEHUS U MECTHOE BpeMsl. Pe3ybTaThl pacyeToB COMIACYIOTCS C Pe3yJIbTaTaMH U3MEPEHUN
Ha CIyTHUKax. MeToJa mnpeaHa3HayeH [UIsl HKCIOJIb30BaHUSA B MPWIOKEHUAX, TPeOyIOUINX
OTIEpATUBHBIX PACUETOB T'PAHUI] MPOHUKHOBEHHUS 3apsDKCHHBIX YacTHUI] B MarHuTochepy, ais
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pacuyeToB (QYHKIMM NPOHUKHOBEHHUS 4YAaCTHIl Ha HU3KHME OpOUTHl CIYTHUKOB M JJId
UHTEPIpETALNU Pe3yJIbTaTOB U3MEPEHH Ha opOuTax.

- Ilo nanspiM 32 5 mukinoB CA  BbLIeNeHBI HanOoJiee YCTOWYHMBBIC KBA3HUIIEPUOIUYCCKHE
Bapuaiuu kak B norokax KJI, Tak u B mapameTpax COJHEYHON aKTUBHOCTH U MEXKIJIAaHETHOU
cpenpl. Ilokazano, uro mnepuon ~1.7 roga 4YeTKO MPHUCYTCTBYET B Bapualusix OOLIEro
MarHuTHoro nossg CosiHIa U yIiia HaKJIOHa TeauocepHOro TOKOBOro cios. Jlemaercst BBIBOJ O
CBS3M KBa3W/BYXJIETHEH BapHallMM MOTOKOB KOCMUYECKHUX JIy4ed M OOIIEero MarHUTHOTO MOJIs
Connua.

2.1.5.5. UccaenoBanusi (aHAJM3 IKCIEPUMEHTAIbHBIX TaHHBIX, TEOPETHYECKHE
PaGoTHI U CONMOCTABJIEHUE MOJYYEHHBIX TEOPEeTHYECKHUX Pe3yJIbTATOB €
IKCNEPUMEHTAIbHBIMYU JAHHBIMHU) 10 U3YYEHUIO ITMHAMUKH MPOLECCOB B KOCMUYECKOM
IJ1a3Me, B YaACTHOCTH, B MAarHUTOC(ePHOI IJ1a3Me, U 10 pPelIeHNI0 NPodaeM KOCMUYeCKOM
MOrobl.

- IlpoBeneHo wmccnenoBaHHWE BO3PACTAHWN IIOTOKOB DESITUBHCTCKUX JIICKTPOHOB 32
TPaHMICH BHEUIHETO SJICKTPOHHOTO PaJUallMOHHOTO MOsca MO SKCIEPHUMEHTAIBHBIM JTaHHBIM C
NC3 «KKOPOHAC-®» u «KKOPOHAC-®OTOH». Iloka3aHo, 4yTo HcciaeayeMble BO3pacTaHUs
JOKAJIIM30BaHbl Ha IIUPOTaX aBPOPAIBLHOTO OBana. BwieneHo coObITHE, MPU KOTOPOM HMEJIO
MECTO BO3pAcCTaHHE TIOTOKOB YaCTHI] B BBICOKMX IIMPOTax BO Bpemsi cy00ypu. IIpoBeneHo
COMNOCTABJICHNUE HAOIIOIaeMbIX BO3pACTaHUN C T€OMAarHUTHBIMH MHUKPOITyIbcausiMy. [lomydensr
MEPBLIC PEC3yJbTaTbl MOACIUPOBAHUA, ACMOHCTPUPYIOIHUE BO3MOXHOCTH BO3HHUKHOBCHUA
JOKAJIBHBIX, JKUBYIIMX B TEYEHHE HECKOJBKHX YacOB JIOBYIIEK, B KOTOPBIX JpeiidoBbie
TPaeKTOPUH SHEPTHUHBIX YACTHIl HE OKPYKAIOT 3EMITIO.

- Ha ocHoBe ananu3a skcnepuMeHTallbHbIX JaHHbIX ¢ MC3 «Meteop» BHepBbIe MOKA3aHO, UYTO
BO BpeMsl KoJuiarica oOJIaCTH 3aXBAaueHHOW paJuallii Ha TIaBHOW Qasze cymnepOypu HOYHas
rpaHuiia o0JacTU 3aXBaYeHHOW palualliy, SKBaTOpHAlIbHAS TPAaHUIA TOTOKOB BBICHITAIOIIMXCS
aBPOPAJIBbHBIX DJIEKTPOHOB M LIEHTP 3alaJHOM AJIEKTPOCTPYH COBHAIM B Impenenax ~ 1°
WHBApUAHTHOMN MIUPOTHI, CMECTUBIINCH 10 L ~ 3. B ycnmoBusx ObIcTpo pa3BHBaromieics riIaBHON
(a3l cuIbHON MarHUTHOM Oypu (CO CKOpoCThIO HapacTaHus ammuutyabl Dst > 100 vTn/u)
U3BECTHBIE HSMIUPUYECKHUE 3aBUCUMOCTH, OIPEAEIAIONINe I[OJIO)KEHHEe HOYHOW TpaHUIlbI
aBpOpPAJILHOTO OBajla, LIEHTpAa 3amaJHOM JJIEKTPOCTPyHM OT aMImuTyasl Dst-Bapuanum,
MOKA3bIBAIOT CHJIBHOE OTKJIOHEHHE OT OSKCIEPUMEHTAIbHBIX MJAaHHBIX. 3aBHCHUMOCTbH K€
MOJIOKEHUSI MAKCUMYyMa TI05ica MH)KEKTUPOBAHHBIX BO BPEMSI MAarHUTHBIX OYypb PEISTUBUCTCKUX

OJICKTPOHOB OT aMILIUTY AbL 6ypI/I ‘DSt‘ AACT XOpouIee Corjiracuc ajisgd BCEX paCcCMAaTpUBACMBIX

max

CTPYKTYp ¥ MOKET OBITh HCIIOJNB30BaHA JUISA TPEACKA3aHUs IKCTPEMAJIBHOTO WX IIMPOTHOTO
MOJIO’KEHUS 32 BpeMsi OypH.

- IlpoBeneHo wuccieaoBaHWE AWHAMUKHA BHEITHETO pPaJAHAIlMOHHOTO Tosca 3eMJId B
NEepUOoJIbl MAaKCMMyMa, ClajJa U MUHUMyMa COJHEYHOTO LMKJIA W HpPHU Pa3IMYHBIX YPOBHSX
T€OMAarHUTHOW AaKTUBHOCTH 110 JIaHHBIM HW3MEPCHHM IMOTOKOB TPOTOHOB M JJICKTPOHOB B
skcnepuMmenTtax Ha crnyTHukax KOPOHAC-® u KOPOHAC-®OTOH. B 2001-2003 rr.
HAOMIOAQJICST 3HAYUTENBHBIA POCT TIOTOKOB PEJIATHBHUCTCKUX JJICKTPOHOB BO BHEITHEM
paaMalMoOHHOM TMOsice 3eMJIM, BapHallMd IOTOKOB 3JIEKTPOHOB Ha L-oGomoukax ot 3 mo 5
JIOCTATOYHO OJIM3KH, YTO MOXKET OBITh CBSI3aHO C POCTOM CPEIHEH CKOPOCTH COJTHEUHOTO BETPa B
naHHbI mepuoa. IlokazaHo, 9TO make cliaOble TEOMArHUTHBIE BO3MYIICHHS B COUYETAHUH C
BOJTHOBOM aKTUBHOCTHIO MOTYT OKa3aTh CYIIECTBEHHOE BIUSHHUE HA PAJUAIIMOHHYIO OOCTAaHOBKY
B OKOJIO3EMHOM KOCMUYECKOM MPOCTPAHCTBE.

- MccnenoBanbl BCIJIECKHA TTOTOKA AJIEKTPOHOB BOJIM3W reoMarHuTHoro skBatopa (L<1.2). Ilo
JIAHHBIM CIIyTHUKA «YHUBEPCUTETCKUI-TaTbsiHa» U JPYTHUX MIOKA3aHO, YTO CIIEKTP AJIEKTPOHOB
uMeeT uznoM BOMmM3u 1 M»aB. Jlo 1 MsB cnektp mmeer Bua TermaoBoi (MakCBEIOBCKOM)
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(GyHKIMH, Ha OONBIINX SHEPTUSIX OH NEPEXOIUT B CTENEHHOW. DTO MOXKET CBUJIETEIILCTBOBATh O
HAJIMYMHU IBYX UCTOYHHUKOB JIEKTPOHOB B YKa3aHHOM o0iacTu.

3 -
1.2<1<1.4 | ¢ AxiuBHoIf
2 E%W A KopoHac-0 Puc.3. Jludpdepenuumanbupie  CIEKTPHI
ONOAA POES MOTOKOB  3JekTpoHOB  1.2<L<1.4. [lnsa
11 % e HOCTPOEHUS CIIEKTPOB u3
% o [ JA— SKCTIIEPUMEHTAJIbHBIX JIaHHBIX BBIPE3AJIaCh
= ﬁ . © SAMPEX o0acThb } IOxHO-ATnanTHYECKOMN
€ 1 MarHUTHON aHOMAaJIUH.
2 o CnpyT-6
=
:!_ P [ Kocmoc-900
& 0% X KopoHac-M
3 A
4
—5 T T 1
1 2 3 4 5
LgE, k3B

- MccnenoBansl 1OATOBPEMEHHBIE BapyallMU MOTOKA MPOTOHOB ¢ AHepruen 800-2500 k3B B
obmactu IOxHo-Atnantuueckoir Awnomanuu (FOAA). IloarBepkaeHo Hamuuue apeida
AHOMAJIMU B CEBEPO-3aIlaIHOM HANpPaBICHUU. Pa3BUT METOJ «IIEHTpa Macc» IS OMpeCIICHUs
MOJIO’KEHUS LIeHTpa aHoManuu. [I[pumMeHeHre 3Toro MeTo/1a K JaHHbIM CIIYTHUKOB cepul NOAA
¢ 1992 nmo 2008 rox mokaszano, YTO CKOpPOCTh Jpeilpa aHOMaIuu B 3amaJHOM HaIlpaBJICHUU
cocrtapnsieT okoso 0.3 rpamyca B roj, a B ceBepHOM HampaBiieHUH He npesbimaeT 0.1 rpagyca B
rox. Iloka3zaHo, YTO TOJIOKCHHS IIEHTPA AHOMAIHMH IO JAHHBIM TI0 MOTOKAM YacCTHI[ M TIO
HANpPSOKEHHOCTH TEOMarHUTHOTO TIONST HE coBHafaroT. [IpeanokeHo OOBSICHEHHE STOMY
SIBIICHUIO C TIPUMEHEHUEM MOJICIIBHBIX PACUETOB.

-24.8 -20,45
.25 - -20,5 -------2007
-25,2 -20,55
§--25,4 . g -20,6 1
-"g‘ 25,6 - § -20,65 -
& 25,8 - 8 -207
-26 -20,75
26,2 - -20,8 1
26,4 : i i : : . : -20,85 : . ‘ : : - - - !
311 812 33 34 315 36 317 318 310 3055 306 3065 307 3075 308 3085 309 3095 310
Longitude, deg Longitude, deg
Puc.4. JIpeiip FOAA ¢ 1992 no 2008 roxa: nonoxxenne neara FOAA
no nanubiM UC3 cepun NOAA POES COTJIACHO MOJIEJTM MAarHUTHOTO MOJIsl 3eMIIH
Ep=800-2500 x>B IGRF

- [IpoBeneHsl uccnenoBaHus BCILUIECKOB IIOTOKOB IMPOTOHOB C YHEPIHEN OT JECITKOB K3B 1o
HecKoJbKUX M»3B BOMM3u reomarmutHoro skBaropa (L<1.15) mo naHHBIM CIlyTHHKOB cepuu
NOAA (Bweicota 900 km). Ilokazano, yTo 3a0poc YacTUIl B TPHUIKBATOPHAIBHYIO 00JIacTh
MPOUCXOANT C MOMEHTa Haydaja riIaBHOU (a3el Oypu (3KcTpeMansHo cuibHas Oyps 12.05.1992 ¢
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Dst=-300 uTn u cpenguss Oypst 23.03.2007 ¢ Dst=-70 uTi), yTo MOATBEPKAAET TEOPHUIO O
MeXaHU3Me JBOWHON mepe3apsIKu MPOTOHOB KojblieBoro Toka. Ha mpumepe 70 reomMarHUTHBIX
Oypp 3a mepuonm 1992-2008 rr. mokazaHo, YTO KOX(PGUIMEHT BO3PACTaHHUS IIOTOKA
IOpoNopLUUOHaTeH cwie Oypu (3HaueHMIo uHAekca Dst). MccrnemnoBaHue 0JITrOBpEeMEHHBIX
BapHaliii MOTOKOB KBa3W3aXBAUCHHBIX JJIEKTPOHOB B JHMANa30HE HSHEPrHMiAd OT HECKOJIBKUX
necatkoB k3B 1o 1 MsB na L<2 noka3zano, 4To CyIiecTBYeT CE30HHas BapHalus: BEIUYHHA
NOTOKa MAaKCHMajbHAa 3UMOH W JIETOM, B TO BpeMsl KaK ITOTOK BBICHIIAIOIINXCS YACTHIL
BO3pacTaeT BECHOM M oceHblo. B 23 cosHeyHOM IMKiIe HaOMI0JaeTcss yCTOMuYMBas CE30HHas
Bapualys aHU30TPOIIUHU IOTOKOB 3J1€KTpOHOB o PII.

- IIpoBeneHsl ucciaenoBaHUs TOJITOBPEMEHHBIX BapUalldii MOTOKOB 3aXBAaY€HHBIX IMPOTOHOB
paauanMoHHBIX TMOscCOB 3emiu. B pesynpratre 00pabOTkM W aHaim3a 0a3 JTaHHBIX
HU3KoopOuTaneHbIX ciyTHUKOB (NPOES, Koponac-®, YuuBepcurerckuii-TaTbsHa) mnokasaHo,
YTO B OTCYTCTBHE COJIHEUHBIX COOBITUN Y T€OMArHUTHBIX BO3MYILECHHI:

® DOKCIEPUMEHTAIbHBIE TOTOKM 3aXBAaYCHHBIX MPOTOHOB C »Hepruedl Menee 10 M»oB

npesbiaroT ganHbie Moaenu AP8 u SALAMMBO na npeiidoBbix obonoukax L< 1.6 (B

obmactu KOAA), Ho cornacyrotcs ¢ moaensio LOWPRO.

® CyYIIECTBYET YJIOBJIETBOPUTEIBHOE COTJIACHE SKCIIEPUMEHTAIBHBIX IOTOKOB 3aXBAYEHHBIX

npoTOHOB ¢ HHeprueit 6omee 10 M»aB ¢ nmannbiMu Momenu AP8 Ha npeiidoBbix

obonoukax L<2 (B obnactu FOAA),

B pesynbrare uccienoBaHus BapualMd MOTOKA 3aXBAaY€HHBIX MPOTOHOB B 23 IUKIIE
COJIHEUYHON aKTUBHOCTH Ha JpeiidoBbix obomoukax [=1.14-1.20 u cpaBHEHUS C JaHHBIMU
NpeabIAYIIUX UKIOB HAalJEHO:

® BpEMEHHas 3aJep)KKa M3MEHEHHMs IIOTOKAa IPOTOHOB II0 OTHOLIEHUIO K H3MEHEHHIO

ypoBHs cosiHeuHOM akTuBHOCTH (CA) 3aBucHT OT 4yeTHOCTH Inkia CA H pacTer C

YBEJIMYEHUEM BBICOTHI ApeiihoBOil 06010UKH;

® MPUYMHON BapHalWi MOTOKA MPOTOHOB SIBIISIETCS BapHalUs IJIOTHOCTH aTMOCQEpHI C

n3meHenneM CA;

® U3MEHEHHUE yKa3aHHBIX MOTOKOB MPOTOHOB BO BPEMEHU KOPPEIUPYIOT ¢ u3MeHeHueM CA

C YYETOM BPEMEHHOM 3aJEPIKKH;

e BpEMCHHAs 3aJIep)KKa pasimyaeTcs s pa3Hbix L-o0omouek, a mpu L>1.14 3aBucur emie

oT yeTHocTH 1ukja CA: B 4eTHOM 22-M IIMKJIE OHA HIJKE, YeM B HEUETHBIX 21-M u 23-Mm

mukiax CA.
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" Puc.5. BpemeHHas 3aBUCHMOCTh

F | =120 MOTOKa 3aXBAYCHHBIX MPOTOHOB
N c oHepruei Oomee 70 MbdB
(TOUKH — DKCIEpPUMEHTATbHbBIE
JAHHBIC, KPHUBBIE — pE3yJbTaT
1.14 pacuera) g 21-23 nukinos CA
(BepxHss MaHENb) U pacueTHbIC
3HAYCHUS yCpeaHEeHHON
| IUIOTHOCTH ~ aTMoceppl  Ha
21 e 22 e 23 F€OMarHUTHOM 3KBATOPE Parw(t)

F/\’\\\\ B 3aBUCHUMOCTHU OT BPCMCHH.
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- C ucrnonb30BaHueM MapabOTOUIHON MOAETH MarHUTOC(HEPHl UCCIIETOBAaHbBl COOTHOIIICHUS
MeXay BKiIagaMu B Dst KonblleBOro TOKa W TOKa XBOCTa MarHutocdepbl Ha OCHOBE
CTaTUCTHUYECKOW 00paboTku 70 MarHUTHBIX Oypb pa3HOM MHTEHCHBHOCTH, MPOM3OLICANIMX B
nepuon 1998-2003 rr. Bapumauuu MarHMTHOrO TOJISI HA TOBEPXHOCTH 3€MIIM BO BpeMsi
UCCJICTyeMbIX BO3MYIIIEHUH U B COOTBETCTBYIOIIMIA MarHUTHO-CIIOKOMHBIN JIEHh Mecsla ObLIn
paccuuTaHbl ¢ yuyeToM 3(ddexTa BHYTPU3EMHBIX TEJUIypHUECKUX TOKOB. J[ns kaxmoi Oypu, B
COOTBETCTBUHU C Mpoleaypoit, pazpadborannii B ML/ Kuoto, 6b1mn paccuutansl Dst u BKIaabl B
Dst, co3nanHble MarHUTOC(EPHBIMU TOKOBBIMH CHCTEMaMU. BbIYKMCIEHBI COOTHOIIEHUS MEXIY
BKJIaJJaMH KOJIBI[EBOTO TOKAa M TOKOBOTO CJIOSl XBOCTa B MaKCUMyMme Oypu B 3aBHCHMOCTH OT
BEJIMYUHBI "CKOPPEKTUPOBAHHOrO" Ha JaBjieHue conHeyHoro Betpa Dst. Ilomydenst
3aBUCHUMOCTH aMIUTUTYIbI WHXXEKIWU TUIa3Mbl U3 XBOCTAa MAarHUTOC(eEpbl B 3aBUCUMOCTU OT
MOIITHOCTH OypH.

- HpennoxceHa METOANKA OLICHKH BCJINYHHBI YaCTUYHOI'O KOJBLECBOI'O TOKa C
WCIIOJIb30BaHWEeM Bapuaiuii reomarauTHoro wHaekca ASY-H. Jlns marautHout Oypum 20-22
HOs0psa 2003 roga u3yueH 3¢dexr acummerpun KoJblieBoro Toka. Ha ocHoBe pazpaboranHOU
MOJIEJIM BBIYMCIICHBI BEIMYMHA YACTUYHOTO KOJIBLIEBOTO TOKAa B MaKCUMyMe OypH U €ro BKJIaJ B
Dst. 3y4eHsl BpeMEHHBIE XapaKTEPUCTUKU Pa3BUTHs U pacliajla YaCTUYHOIO KOJIBLIEBOIO TOKA
BO BpEMsI MarHUTHOU OypH.

Puc.6. CxemaTnueckoe n300pakeHne
3JIEMEHTapPHOIO KOHTYypa CHCTEMBI
YaCTHYHOI'O KOJIBIIEBOTO TOKAa B HOYHOMH
gactu MarHutochepsl 3emud. bonbiioif
CTPEJIKOM TI0Ka3aHO HAMpaBJICHUE TEYCHUS
KpyHMHOMACIITa0HOM MarHuTochepHon
kouBekiuu. SRC u TC - »iaeMmeHTH
KpYMHOMACIITaOHBIX TOKOBBIX CHCTEM
(CUMMETPUYHOTO KOJIBIICBOTO TOKAa W TOKa
XBOCTA), MPUMBIKAIOIINE K 3KBATOPHAILHOMY
(dbparMeHTy 4aCTHYHOTO KOJIBIIEBOTO TOKA.
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- Ilo nmanneiM MC3, monmyuyeHHbIM BOJIM3M 3KBaTOPHUAIBbHOM IUIOCKOCTH BO Bpems 12
MarHUTHBIX Oyph ¢ aMIUTUTYZ0H oT —61 mo —422 uTin, mokazaHo, 4To 3(PQeKT 3HAYNTETHHOTO
YBEJIMYEHUS! KPYTU3HbI BHEIIHEH KPOMKHU KOJIBLIEBOTO TOKa MPHU NEepexoje OT INIaBHOM (asbl K
(a3ze BOCCTAHOBJIEHUS! TUITMYHBIX Oypb MOXKHO CBS3aTh C PAa3JINYMEM B aCUMMETPUHU KOJIBIIEBOTO
TOKA.

- OnpeneneHsl MIOTHOCTh MATHUTOCTaTUYECKH PAaBHOBECHOT'O TOIMEPEYHOr0 TOKA B JIHEBHOM
yacth MarHutocepbl. Tak Kak MHTerpajJbHbIi TOK Ha JHEBHBIX CHJIOBBIX JIMHHUSX
COOTBETCTBYET MHTEIPAJIbHOMY TOKY HAa HOUHBIX CHJIOBBIX JIMHUSAX HA TEX K€ IC€OLICHTPUYECKHUX
pacCcTOSHUAX, TPAJULMOHHBIN KOJBLEBOM TOK HMEET BBICOKOIIMPOTHOE IPOJOLKEHHE 0
reOLEeHTpUUYECKUX paccTosiHuM ~10 R. DxcnepuMeHTanbHO JOKa3aHO, YTO H30JUpPOBaHHAs
MarHuTocgepHas cyOO0ypsi HauMHAeTCs Ha TeOLEHTPUYECKUX paccTosHusx ~7-8R B obmactu
KOJIBLIEBOIO TOKA. Pa3zpaboTaHa MoJ€iab BBHICOKOLIMPOTHOIO MPOAOKEHHUS KOJIBLEBOTO TOKA,
MO3BOJIMBILAS OLICHUTH BEJIMYUHY MarHUTHOIO BO3MYILEHUS, IPOM3BOANMOIO JaHHBIM TOKOM BO
BpEMsI MarHUTHOU OypH.

- HccnenoBanme OamaHca AaBleHU Ha MAarHUTONay3e MO pe3yJbTaTaM HW3MEpPEHU B
MexayHapoaHoM mnpoekre TEMIS mokazano, 4to mgaxke B HUCKIIOYUTEIBHO CIOKOMHBIX
T€OMAarHUTHBIX YCJIOBHUSIX IPH CIIOKOMHOM COJHEYHOM BETPE YpPE3BbIYAITHO BEJIUK YpPOBEHb
dnykryaruii B maraurtocioe. Ilpm 3ToM OanaHc MJaBJICHWH HA MarHUTONAy3€ MOMKET
CcOOJIIOIATHECSA ¢ TOYHOCTBIO 10 3%.

- BrisicHena kirodeBas pob KMHETHYECKHMX TOHKHX TOKOBBIX CJOEB B OBICTPBIX
HepecTPOKax I€OMAarHUTHOTO XBOCTa: (POPMHUPOBAHUE TOKOBOTO CJIOSl HAXOAUTCS B TECHOM
CBSI3U CO cCpeaHeMaclmTaOHOW TypOyJIeHTHOM JOWHAMHUKOWM B XBocTe. MHHIIMUpyemoe
JOKAJIIM30BAHHBIM BCIIECKOM MAarHUTHOTO II€PECOCAMHEHMS BO3MYIIECHHE, MOSBIAIONICECS B
T€OMarHUTHOM XBOCTE Ha MEHBIIEM BPEMEHHOM MaciuTade, MOpOoKAaeT MOTEPI0 PABHOBECHS HA
ydJacTKax IUIa3MEHHOTO CJIOSl, MMEIOIIMX IPOMEKYTOYHBIE IPOCTPAHCTBEHHBIE MAacCIITAOBI.
Teoperuueckne cOOOpaXEHUS W YHUCICHHOE MOJICIMPOBAHUE IIOKA3bIBAIOT, 4YTO MPOIECC
penaKcanuy, KOTOPBIM 3aTeM INPOMCXOAMT Ha OONbIIEM BpPEeMEHHOM MacuiTade, MPHUBOIUT K
NOSIBJICHUIO TIPEAETIbHO TOHKHMX BJIOXKEHHBIX TOKOBBIX CJIOEB, CO CJOXHOH aHM30TpONHEn
MOHHBIX pacIpe/ie]IeHNH, a TaKKe K TeHepaluy OBICTPBIX IIA3MEHHBIX MOTOKOB. DTOT MPOIECC
naer 3(GQEKTUBHBIA MeXaHH3M TpaHC(OpPMalMM MAarHUTHOM SHEPruM, 3allaCeHHOM B
T€OMAarHUTHOM XBOCTE, B KHHETHYECKYIO SHEPTHUIO IJIa3MEHHBIX TTOTOKOB.
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Puc.7. Ilpumepsl  HOHHBIX  (YHKIIHIA
pacopeneneHus: HBOJIOLUS IUIOTHOCTH B
¢azoBoM mpoctpancTse npu V,~=0; Vx=Vy=0 B
LHEeHTpe Kaxxaoi nuarpammel. (A) HauanbHoe
cocrosiaue. (B), (C), (D) — mocnenyromiue
MOMEHTBl ~ BpPEMEHHM, TpU  Pa3JIUYHbIX
3HAYeHUAX MapaMeTpoB 3anaud. KpacHblit
OTPE30K IOKAa3bIBACT 3HAYEHUE TEIIOBOU
CKOPOCTH TOpSYMX MOHOB, a 3€JECHBIM —
XOJOAHBIX. YOBIBaHHE IUIOTHOCTH TMOKa3aHO
U3MEHEHHEM I[BETa, OT KPAacHOIo JI0 CHHETO;
YepHbIM 0003HAauYCHA TNPEHEOPEKMMO Masiast
IUIOTHOCTb.

(A)

©

— Jlns mraner CoOJIHEYHOM CHCTEMBI, 00JIAJAIOINUX COOCTBCHHBIM MAarHMTHBIM IIOJIEM
(Mepkypwii, 3emust, FOmutep, Catyph), moctpoeHsl Moaenu ux marautocdep. [lapadononanas
MoOJiesIb  MarHuTtocdepsl 3eMiau ObUIa HpPUHATA KAaK OCHOBAa MEXIAyHApOJHOIO CTaHAapTa,
yrBepkaeHHOTO B 2009 romy MexayHapoqHOM opraHuzainuei mo cranpapruzauuu (XKenesa,
[Beitmapus) - ISO 22009. IlomyueHO SKCHEPUMEHTANTBHOE TMOATBEP)KICHUE THUIIOTE3bI O
COBMAJICHUU MPUIIOJSIPHOM TpaHMLBl NOJSAPHBIX cUsHUM CaTypHa C TpaHMIE Ha ypOBHE
HOHOC(Epsl MEXIY OTKPBITBIMM U 3aMKHYTHIMM CHJIOBBIMU JMHUsAMH. [lpu sTOM ObUIN
UCIIOJIb30BAaHbl CaMbleé COBPEMEHHBIE JAHHBIE 10 MAarHUTHOMY IIOJIIO, TNojydeHHble Ha KA
Kaccunmn, u cHUMKH Kocmudeckoro Teneckona Xa66m (2008-2009 rr.) momspHbIX obiacTei
Carypua B Y® nuanazone. [loctpoeHa HoBas mnapaboiouaHas MOZENb MarHuTocheps
Mepkypusi, koTopasi Jaia BO3MOYKHOCTh OIPECNIUTh MapaMeTpbl IUIAHETApHOIO AWM IO
n3Mmepenusm Mapunep 10 1 MECCEHJDKEP. I1pu nomomu 3T0i1 MoJienu yAajloch ONKCaTh BCe
UMEIOIMECs] B HACTOALIEe BpeMsl HAOJIOJEHUS MAarHUTHOIO IOJs B MarHuTocdepe Mepkypus
(BeimonHennele Ha KA Mapunep 10 u MECCEHJDXKEP) u onpenenuth Kak mHapameTphbl
JUIIOJIBHOTO 10JIs1 MepKypus, Tak U apaMeTpbl MarHUTOC(HEPHBIX TOKOBBIX CHCTEM.
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Puc.8. Mepkypuii. MESSENGER Puc.9. Caryps. [onspusrit oBain (Xa060ir) u
o0net 2, 6 okT. 2008, 6 =8.8 nT MyYOK OTKPBITHIX TUHUH (MOJETH).

2.1.5.6. UccienoBanme ralakTH4eCKUX M IKCTPArAJIaKTHYECKUX KOCMUY€eCKHX
Jy4deit

- B skcniepumente ATIC oOHapykeHO pa3nuyue SHEPreTHUYECKUX CIIEKTPOB MPOTOHOB U
AACp rejind KOCMHUYICCKUX nyqefl. Bce NEPBHUYHBIC dApa AOJIKHBI UMCTh OAMHAKOBBLIC CTCIICHHBIC
CHEKTpPBI MO kKecTKocTU. bamnonHslit sxcnepuMeHT ATIC monyuyusn HOBBIE TOYHBIC JaHHBIE B
obnactu sHepruii 30 ['3B -30 T>B u nokazai, 4To:

- CIICKTPLI IPOTOHOB U I'SJIMA HE OJUHAKOBHI,
- CIICKTPBI IPOTOHOB U AACP I'CJIUA HMCIOT CYIICCTBCHHO HE CTCIICHHOM BHU.

9T0 03HA4YaCT, YTO HEKOTOPBIC IMOJIOKCHHUA CYIICCTBYIOMICTIO MPCACTABJICHUA  JOJI?KHbBI OBITh
MEPECMOTPCHEI, 9TOOBI OITMCATh HOBEIC OKCIICPUMCHTAJIBHBIC JaHHBIC.

Pesynbratsl sxcniepumenta ATIC HenaBHO ObUIM MOJHOCTBIO MOATBEPKICHBI B SKCIIEPUMEHTE
CREAM.
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- Ha ocHoBaHuM aHanu3a HSKCIEPUMEHTAIbHBIX HaHHbIX ycraHoBku LIIAJI MI'V mno
CHEKTPY IIMPOKUX aTMOC(HEPHBIX JUBHEH MO YWCITy YaCTHI] CIEIaH BBIBOJ O CYIICCTBOBAHUU
JIONIOJTHUTEIbHOM KOMIIOHEHTHI B MEPBUYHOM KOCMHYECKOM HW3JIYUYECHHH, MPOSBIISIOMICHCS TPU
JHEPrusX BBIIIE 10'7 5B u He cBA3aHHON ¢ OCHOBHON MAaccoll ['allaKTHUECKUX KOCMUYECKHX

JTydeid, TeHEpUPYEMBIX yIapHBIMH BOJIHAMH B 000JIOUKAaX CBEPXHOBBIX.

Puc.11. Cnektp IHAJI nmo uwmciay wyacTuil.
YepHble TOYKM —  OKCIIEpUMEHTAJIBHBIC
15 nanable ycraHoBku ITAJI MI'Y, nunua —
pacuetHbii criekTp LIIAJI, kpecTuku — criekTp
1 IITAJI, reHepupOBaHHBIM JOMOIHUTEIHLHOU
] b KOMITOHEHTOIA.

;
. IS,

1e[F(N,)- (N, 110°)**L o e Yemap ™

7 T T T T T T T T T T T T T T T T T T

- Ha ocHoBannu mukia paboOT MO M3YYEHHIO CPEIHEMACIITaOHON aHU30TPONHUH (WIIH:
HaNpaBJIeHUI NPUX0Ja) MIMPOKUX aTMOC(EpHBIX JTUBHEH, 3aperucTpUpOBAaHHBIX HAa YCTaHOBKA
LITAJI MI'Y u nporotune ycranoBku TAJI-1000, caenan BIBOA O TOM, YTO BKJIAJ OJUHOYHBIX
MyJ5CapoB B (pOpMHUpPOBAHUE MOTOKA TaJaKTUYECKHX KOCMUYECKHX Jy4ell ¢ SHepruei mopsaka
[19B, B0O3MOXHO, SIBISIETCSI O0JIee CYIIECTBEHHBIM, YEM ATO MPUHATO CUUTATH.
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Puc.12. OOmacth MOBBIIICHHOIO
.. | moroka KJI B Habope maHHBIX
IMAJI  MI'Y u  nynscapsl
roos 1 J1836+5925 u J1840+5640.

FER J1240+E840

54
T e =81 =83 ZBE BT =) 1 oo

2.1.5.7. Uccnenopanuss Y® usiyuyeHusi BepxHeii atmocdepsi:

- OOpaboransl manuble coytHuka MIY  «YHuBepcurerckmii-TarbsnHa-1» 00
yIbTpaUOIETOBOM CBEYEHUH aTMoc(epbl Ha pa3HbIX IIMPOTaX M JOJroTax 3aTeHEHHOM
(Hounoit) croponnl 3emuin. Ha cnyTHuke «YHUBepcuTeTCKUii-TaTbsHa-1» ObUIM BBISBICHBI
HOBBIE CBSI3M MEXAy ITapameTpamu armochepsl, HoHOC(hEpbl 1 MAarHUTOC(EPs! B CTALIMOHAPHOM
pexumMe (MaciTad BpeMEeHU — BpeMsi 00pallleHusl CIIyTHUKA BOKPYT 3€MJIN).

Pe3ynbraThl OZHOBPEMEHHOIO U3MEpPEHUs YJIbTPa(UOIETOBOTO M3IY4YEHHUsS M IOTOKa
aekTpoHOB ¢ sHeprusimu Boiie 70 k9B Ha WC3 «YHuBepcurerckuii-TaThsiHa» MO3BOJSIOT
CIeNaTh BBIBOJ, YTO MMEETCS OIpEAEICHHas KOppensuus MEKIY BO3pPAcTaHUSMU IIOTOKOB
JJIEKTPOHOB B MOJISIPHOM 00nacTi M UHTEHCUBHOCTH Y@ m3myuenus. [lokazaHo, 4TO MIMPOTHBIHA
pa3pe3 MHTEHCHMBHOCTH Y@ u3IydeHHs HOYHOM aTMocdepbl, U3MEpSIeMOro cCO CIyTHUKA B
HANpaBJICHUU HATUp, TOBTOPSET pa3pe3 HMHTEHCHBHOCTH IIOTOKA JJIEKTPOHOB Ha OpOHTE
CIyTHHKA. J[aHHBIE CIyTHMKA «YHUBEPCUTETCKUN-TaThsiHa-1» yKa3bIBalOT Ha CyIIECTBOBAaHUE
Ha CPEJHUX M MalblX MHUpoTax Y@ CBEUYEHHS C HMHTEHCHUBHOCTHIO Ha MOPSAIAOK MEHbILE
MHTEHCUBHOCTH MOJSpHBIX cusHui. Caur no mupore (okoio 10 rpaa.) mosBiIeHUS IHKa
uHTeHcuBHOCTH Y@ (mmunHbl BoaH 300-400 HM) MO CpaBHEHHIO C NMHKOM HHTEHCHUBHOCTHU
anekTpoHoB (oT 70 3B mo 1 M»5B) cBsizaH ¢ pa3nuuHOM BBICOTOM M3MEpEHMs IOTOKa
3JIEKTPOHOB Ha opbute criyTHUKa (950 kM) u BbicoTol u3nyueHus Y@ (~200 kM), HA KOTOpOM
IIPOUCXOIAT MHTCHCHUBHBIE NOTEPU SHEPTUU IEKTPOHOB. ODJIEKTPOHBI, reHepupyromue YO B
aTMocdepe, ABUTaloTCs BAOJIh MAarHUTHOW CHJIOBOHM JIMHWUU W JIOCTHTAIOT BHICOT B atmocdepe,
I'JIe OHU TEPSIIOT SHEPIHI0, Ha 00JIee BHICOKUX LIMPOTaX.
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AerexkTopol ¥ ® nanyyeHnsa v 3apsaeHHbIX
yacTvy cnyTHrka "TateaHa"

R = 950 kM

MoTok anektporoe > 70 kaB u 300-600 k3B, 1/ (cM™2-c-cp)

Atmocdepa

IKBaTOp

[

Wrpota 1 > LWwpoTa 2

Puc.13. UuTencuBHOCTh Y D M3IyUYEHHS
(ToJIcTast TMHMS) U TIOTOK 3JIEKTPOHOB C

sHeprueit >70 k9B (ToHKas yepHas JTUHUSA),

300-600 k3B (ToHKas cepast TUHUA),

napameTp Mak-WnBaiina - L (myHKkTHpHAS

nuHusA) 1o nanHbeiM UC3
«YHUBEpCUTETCKUN—TaTbsiHAY,
nojyuyeHHsIM 29.12.2005.

Puc.14. MnmocTpanusa pa3HUIbl BO BpEMEHU
peructpauyu Y ®-u3nydeHuss U MOTOKOB
3JIEKTPOHOB
Ha VIC3 ¢ BbicoTOi opOuTHl 950 KM (aTumk
Y® uznydeHus: CMOTPUT B HAJUDP).

npuOopaMu, YCTaHOBIIEHHBIMH

2.1.5.8. UccaenqoBanusi M0 KOCMHYECKOM 103UMETPHUHU:

- Ha ocHOBe aHanmu3a JaHHBIX MO MOUIHOCTSAM J03, 3aperucTpupoBaHHbIX cuctemoi CPK
poccuiickoro cermenta MKC B Teuenue 2005 - 2009 rr., npou3BeIeHO pa3/ieleHUe CYyTOUHOM
MOIIHOCTH Z103bl Ha cocTtapistonue, noiaydeHHsie oT ['KJI u ot PII3. BrisiBneHna 3aBucumoctb
MOIITHOCTHU OO03bI OT BBICOTHI HpOXO)KI[GHI/IH CTaHLII/Ieﬁ 06HaCTI/I IO)KHO-aTHaHTquCKOﬁ aHOMaJINnu

3a TepuoJ ¢ oy 1o okTs0ps 2008 1.
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Puc.15. Ha BepxHeil  mnaHenu
MPE/ICTaBICHbl 3HAUYEHUS BBICOTHI, Ha
kotopoit MKC npoxoaut yepe3 0061acTh

I0’KHO-aTJIAaHTUYECKOM AHOMAJIUH.
Hanmuue nByx "BeTtBeil" Ha rpaduke
0o0yCJIOBJIEHO  Te€M, 4YTO  BBICOTA
NPOXOXKICHUA  ATOM  obimacTu  Ha

BOCXOJSIIEM M HHUCXOJAIIEM Yy4acTKax
TPAEKTOPHUH pa3IMYHA.

Ha cpenneit manenu mnpeacTaBiICHbI
3HAUYEHUsI BKJaJa B CPEIHECYTOUHYIO
MOIITHOCTE O35l oT PII3,
3apeructpupoBanHbie Ha Ciy)eOHOM
moayine MKC mnoaynpoBOAHUKOBBIMHU
JIO3UMETPAMU CUCTEMBI PaAUAI[MIOHHOTO
KOHTPOJISI, PAclOiIOKEHHBIMU B TOYKaX
CTaHIIMH C PA3INYHON 3alIUIIEHHOCTHIO
KOCMHUYECKOT0 W3ITy4eHust
obopynoBanuem MKC. 3aBucumocts 1
COOTBETCTBYET IIOKa3aHUSIM HanMeHee
3aIIUIIEHHOTO AETEKTOPa; 3aBUCUMOCTh
2 COOTBETCTBYET MOKa3aHUSM Hauboliee
3aIIUIIEHHOTO JETEKTOpA.

01.01.2009
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Ha HwxHEN NaHenn npencTaBiICHbI
3HAUYEHMsI BKJaJa B CPEIHECYTOUHYIO
MOIIHOCTE 71036l OT I'KJI. O0o3HaueHus
I m 2 Ttakme e, Kak Ha cpeaHen
ITaHEJIH.

2.1.5.9. llenTp paaManMOHHOT0 KOCMU4€CKOIr0 MOHMTOPHHIA:

BaxxHelmmM acneKTOM HAyYHOTO HCCIICTOBAHHS KOCMUYECKOTO MPOCTPAHCTBA SIBISICTCS
cOXpaHEHHE ToNy4eHHOW wuHMopmanuu u obecnieueHue S(PPEKTUBHOrO TOCTyma K HEH.
[Toatomy, co3nanue nHGHOPMALIMOHHO-BBIUMCIUTEIBHBIX CHCTEM, BKIIIOUAIOIIUX B ce0s1 CpeCcTBa
XpaHEHUsT W WHTEJUICKTyaJIbHBIC CpEJCTBA JOCTYNMa K MJaHHBIM, SBJSCTCS HEOOXOIMMBIM
JJIEMEHTOM JIOOBIX KOCMHYECKHUX JKcrmepuMeHToB. (Ocoboe 3HaueHue 53TO HMEeT Tpu
MPOBEJICHUM TMPUKJIAJHBIX HCCIICIOBAHWM, CBS3aHHBIX C TPOTHO3HPOBAHWEM paJIHANMOHHON
00CTaHOBKH, TOCKOJBKY OSHEPrUYHbIC 3apsOKEHHBIE YACTHUIlBI, a Takke JApyrue (akTopsl
KOCMHUYECKOTO TPOMCXOXKJICHUS OKAa3bIBAIOT BO3JICHCTBHE HAa MaTepHallbl U 000pyIOBaHHE
KOCMHUYECKHX alnapaToB, HA3eMHBIE CUCTEMBbI, U, B HEKOTOPBIX CIIy4asx, Ha )KHU3Hb U 3I0POBbE
YJIEHOB SKUIAXKEH.

- Jlna ympaBieHus M mpHeMa CIy)XeOHOH TeleMeTpH4ecKOl M Hay4YHOW WH(OpMaIHu C
oopra UC3 Vhusepcumemckuii-Tamvsina 8 HUMA® MI'Y Obuta co3maHa Ha3eMHasi CTAHIIWSA,
KOoTOpass oOecrneynBaeT npueM HaydyHol uHpopmauuu c¢ Manbix MC3  u ¢ kKocMHYecKHX
anrmaparoB AUCTAaHIIMOHHOTO 30HAupoBaHus 3emin. Ckopoctb mpuema 9600 6um/c B nuana3zone
70 cm u nepenaun ynpasisitonie nagopmanuu Ha 6opt KA 2400 6um/c B nuanazone 2 m. B
COCTaB aHTEHHOTO TIOCTa BXOJAT: JBE AHTCHHBI THIIA BOJHOBOW KaHall C KpPyroBOW
NOJApU3aLUe, TOBOPOTHOE YCTPOMCTBO W  MAJIOIIYMSIINE AHTCHHBIC  YCHJIMTEINH.
VYnpassonee mporpaMMHOe 00ecTIedeHHEe TIPOU3BOIUT OAJUTMCTUUECKUE PACUEThl TPACKTOPHH
KA, ynpasienue npueMoriepeaTainkoM ¢ y4eTOM AOIUICPOBCKOTO CIIBUTa YaCTOTHI, Iepenady
MOJICTHOTO 3aJaHMsi, TPUEM M XpaHCHHWE HAYYHOH W CITy’)KeOHOH TeleMeTpuHu, a TaKke
oToOpakeHHe TeKyIero nojaoxenus KA.

- CozmaH TPOTOTUN TEMATHYECKOTO HWH(POPMAMOHHO-aHAINTHYECKOTO IEHTpa JUIS
XpaHeHUs, 00pabOTKH, OTOOpaKEHHsI M aHAIM3a JJAHHBIX U3MEPEHUS IPOHUKAIOIINUX H3ITy4YEHU,
NoJy4aeMbIX ¢ 6opra kocmuyeckux anmapatoB. [log ynpasneanem CYB/] Oracle co3mansl 6a3si
JAHHBIX KocMo(du3nyeckoil MHGpOpMALMU O PaJUallMOHHOM COCTOSIHUM KOCMHUYECKOW Cpejbl,
MOJlyYeHHOM B TEYEHHME IMOCIEAHUX |5 JIeT ¢ OTEeYeCTBEHHBIX KOCMHUYECKHX allaparoB:
Koponac-U, Koponac-®, Merteop-3M, VYHuusepcuterckuil-TarbsiHa, OpOMTaNbHON cTaHIMU
Mup, KOPOHAC-®OTOH, VYhuBepcurerckuii-TatbsiHa-2 u np. (http://smdc.sinp.msu.ru)
Pa3paboTanbl nH(pOpMAIIMOHHBIE CEPBUCHI s 1OCTyNa K JAaHHBIM M UX MPEICTABICHHS, KaK B
TaOJIMYHOW, TaKk W B rpadudeckoii ¢opme. Ha rnaBHON CTpaHuWIle moOpTaja pa3MeNICHBI
3JIEMEHTBl MOHUTOPUHIAa KOCMUUYECKOM moroael. [IepBelil Takol 31€MEHT B pEXUME PEalbHOIO
BPEMEHM CTPOMUT U BBIBOAUT HA IKPAaH TEKYIME 3HAUEHUSI PACCTOSHUSA /10 MOJACOIHEYHOU TOUKU
MarHuTocepbl 3eMiM, IOJdy4daeMble Ha OCHOBE MOJIENM TOJOKEHUS MarHUTOMNAy3bl,
pazpaborannoit B HUUA®, u paHHBIX MOHUTOPHHIA COJHEYHOTO BETpPAa KOCMHYECKUM
annapatrom ACE. Bropoil anemeHT ciyxur npoekuueid moHutopa NOAA N3KL, u
PErUCTPUPYET COCTOSHUE MAarHUTOC(EPHI U COJIHEYHYIO aKTUBHOCTD.

- Co3maHa yHHMKallbHasl, TOJHOCTBIO AaBTOMATH3MpPOBAHHAs CUCTEMa OOpabOTKH U
XpaHEHUsl JaHHBIX M3MEPEHUH IOTOKOB 3apsUKEHHBIX YAacCTHUL], BHIIOJHEHHBIX HA CITyTHUKE
KOPOHAC-®OTOH, wu cBeueHuii armoc¢epbl, pETUCTPUPYEMbIX Ha  CIIyTHUKE
«Yuauepcuterckuii-Tatbsana-2». Co3gansl  WHOOPMAIMOHHBIE  PECYPCHI,  peaTU3yIoIIne
OTKPBITBIA JOCTYN K TMoixy4aeMoi uHGpopmauuu uepe3 MHurepHer-mopran lleHTpa naHHBIX
orepatuBHOTO KocMuueckoro Mmountopruara HUMS® http://smdc.sinp.msu.ru.
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= Space weather by SECINOAA
* Solarimages by SOHO
| = Solarwind by ACE
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Puc.16. Ha rmaBHOI cTpaHuie nopraja B pPeXHME pPEaJbHOIO BPEMEHH pa3MeEIlaroTCs
n300paKeHHsI, TOCTPOCHHbIE HA OCHOBE MOCIEIHUX MOJTYYEHHBIX JTAHHBIX.

- IlpoBemena pabora 1O onNTUMH3aIMK Oa3bl JAaHHBIX 10 IMOTOKAaM MEKIUIAHETHBIX
SHEPIrUYHbIX IIPOTOHOB M NIPEIUIOKEHO €€ NMPUMEHEHHE I MOZACIMPOBAHUS PaJUuallMOHHBIX
ycnoBuil. 1lokazaHo, 4TO 3KCIEpUMEHTAIbHBIE JAHHBIE 10 H3MEPEHUSAM IIOTOKOB IPOTOHOB
KOCMHUYECKHX JIy4el, MOJy4eHHbIE ¢ NOMOUIBIO Pa3INYHBIX KOCMHUYECKUX aIllapaTroB, BEChbMa
Pa3HOPOAHBI U UMEIOT pa3inuHble norpemHocty. [IpennoxkeHo 11 onTuMu3anuu 0asbl JaHHBIX
[0 MEXIUTAHETHBIM TPOTOHAM HCIIOJIb30BaTh CTATUCTUYECKUN aHaIu3 (IIIOEHCOB MPOTOHOB,
pacCUMTaHHBIX 32 Ppa3JIMYHbIE JJUTENIbHbIE HWHTEPBAJIbl BpEMEHU OT moayroza ao 10 mer.
[IpoBenéH aHanu3 pazaMuHBIX 0a3 JaHHBIX MO MPOTOHAM KOCMMYECKUX Jy4yei, B YaCTHOCTH
KpPUTEpHEB ompeaeneHus coimHeuHoro nmpotoHHoro coOwrtust (CIIC). [IpemmoskeH coOCTBEHHBIN
00bekTUBHBIN Metoa otaeneHus noTokoB B CIIC ot ¢ponosbix (I'KJI). ITokazano, uro xapakTep
BKJIaJ[a Pa3JIMYHbIX KICTOYHUKOB B IIOTOKM IPOTOHOB KOCMUYECKHUX JIyuel ¢ aHeprusimu < 4 MaB
OTJIMYAETCA OT TAKOBOTO JUIsl IPOTOHOB OOJIBIINX SHEPIHH.

- Ha ocHOBe cucTeMbl yIpaBJieHHUs JaHHBIMA U TEOPETUYECKHX MOJEICH MarHuToc(hepHOro
MarHUTHOTO TOJISl U PaJMaIllHOHHONW OOCTAaHOBKHM B OKOJIO3€MHOM KOCMHYECKOM IPOCTPAHCTBE
BeJach pa3pab0TKa HOBBIX WHIKCHEPHBIX BEPCHH MOJEIICH W MPOTOTHUIIOB BBIYACIUTEIHHBIX
WuTepHer-cepBrucoB. Takue omneparioHHble MOJCTH, (QYHKIIMOHUPYIOIINE Ha OCHOBE JaHHBIX
KOCMHUYECKOTO MOHHTOPHHTA W CPEJCTB PACHpPEISIICHHONH 00pa0OTKH W JIOCTyIA K JAHHBIM,
SIBIISIIOTCSI HEOOXOJMMBIM alaparoM JJisi ONEPaTHBHOTO aHAJIM3a COCTOSHHUS KOCMHUYECKOW
cpenel. Jlns wHGOpPMAIMOHHOTO mopTaia paspadoransl BeO-Bepcuu monenmn COSRAD
(xocmuueckas paguarus) (http://cosrad.sinp.msu.ru) ¥ MOJEIH MarHUTOCHEPHOTO MarHUTHOTO
MOJIsl, pa3MemieHbl HWHTep(GEHChl I JOCTyNma K MOJEISIM, MOATOTOBJICHBI PYKOBOJCTBA
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IOJIB30BaTCIA H (1)I/I3I/I‘I€CKI/I€ OIIMCaHUuA MOI[GJ'IGI\/JI, HMECTCA BO3MOKHOCTH CpPaBHCHHA
OKCIICPUMCHTAJIbHBIX W MOJCJIBbHBIX IIOTOKOB IIPOTOHOB HW JJICKTPOHOB B OKOJIO3EMHOM

MMPOCTPAHCTBEC U MCTOJAMKA paCyCTa AO3bl paaualnu B MOJCIN ((Ky6I/I‘-IeCKOFO» YYBCTBUTCIIBHOT'O
CJIOA.

- Pa3paboTtan mporpaMMHBINH KOMIUIEKC IS aHATN3a KOCMO(MU3NIECKUX AaHHBIX. [Ipennoxen u
peain30BaH 4YETHIPEXCTYNEHYATHI AJITOPUTM HA OCHOBE KOMHTETAa HEMPOHHBIX CETEH s
IPOrHO3UPOBAHMS U IOUCKA NMPEABECTHUKOB B MHOIOMEPHBIX BPEMEHHBIX psiiax. AJITOpUTM
MO3BOJISIET TMOBBICUTH A(PPEKTUBHOCTb IPOTHO3HPOBAHMS U  BBIACIUTH TNPEABECTHUK -
KOMOMHAIMIO HauboJiee CYIIECTBEHHBIX BXOIHBIX NPU3HAKOB 33Ja4H, OIPENCISIEMbIX B
KOOpAMHATAX «BXOJHOM BPEMEHHOM s — 3aiepikka». lIpeiiokeHHbI alroputM IpUMEHEH
JUIsL IpOrHo3upoBaHusi Dst-uHaekca Mo 3HaYEHUSIM KOMIIOHEHT MEXKIIJIAHETHOI'O MAarHUTHOIO
nosust (MMII) B aByx pasnbix cuctemax koopauHat Bx, By GSE, By GSM, Bz GSE, Bz GSM,
monyns MMII B magn, mnotHocts nporoHoB B CB n, ckopocts CB v u temmneparypa T.
[ToMrMO 3TOro, UCHOIB30BAINCH IIEPEMEHHBIE, OCYIIECTBISIONINE NPUBI3KY 110 BPEMEHU: IOl
(year), mecsi roga (month), nenp mecsma (day), gac cytok (hour), cuHyC M KOCHHYC OT 4aca
rojia, MPUBEAEHHOTO K Toj0BOM mepuony (sin t, cos t). K momyuenHomy HaGopy u3 15
NepEeMEHHBIX ObLTH 00aBIICHBI TPH BPEMEHHBIX Psifia TOW K€ JUTMHBI U3 COBEPIICHHO APYTHX
3amad, Oe3 KakoH-muOo TpHBS3KM 1O BPEMEHH, a Takke JIB€ IICEeBJOCIyYailHble
NOCJIe0BAaTENbHOCTH YKcel. M3 BceX BXOAHBIX MEPEMEHHBIX B CIIUCOK OTOOPAaHHBIX MIPU3HAKOB,
OT KOTOPBIX CHUJIbHEE BCETO 3aBUCUT NIPporuo3 Dst-unnekca sonun: Bz GSM c¢ 3agepxkkamu 2, 3,
6,9, 11 u 15 yacoB 10 MOMeHTa MporHo3upoBanus; B_magn c 3agepxkamu 2, 8 u 14 yacoB; n c
3amepkkoi 1 vac; v ¢ 3amepkkoit 14 yacoB u sin_t ¢ 3amepkkoit 7 yacoB. B 11enom BeIOpaHHBIE
NIEPEMEHHBIE COTIACYIOTCs ¢ (PU3MUECKUMH MIPEICTABICHUSIMU O pacCMaTpUBAaeMOH 3ajaye.

— Habnopaemble 3Ha4eHus ckopoctu CB
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- Co3gaHo mporpaMMHOE oOecriedeHue sl aHanmu3a n3o0paxxennii ComHIla, MOTYyYEeHHBIX C
kocmuyeckoro ammapara SOHO. Pesynbratel pabotsl 11O ucnonb3oBanuch A HU3y4YeHUs

JUHAMHUKHN KOPOHAJBHBIX JbIp W I IMIPOTHO3WMPOBAHHA IMApaMETPOB KBA3HUCTAIIMOHAPHBIX
IMOTOKOB COJIHCYHOI'O BETpa B MUHUMYMC COJIHEYHOM aKTHUBHOCTH.

2.1.5.10. Ob6pa3oBaresibHas1 1eAITEJIbHOCTD

CryneHThl, aclUpaHThl W MOJIOJbIE YYe€Hble MPUHUMAIM aKTHUBHOE YydacTHE B
MPOBEJCHUN TEOPETUUYECKUX M SKCIEPUMEHTAIbHBIX HAYYHBIX HCCJIEJIOBAHMI, a Takxke B
CO3aHUM  KOMMYHHUKALIMOHHO-BBIUMCIUTEIbHOM  MHPPACTPYKTypbl  LEHTpAa  JaHHBIX
KOCMHUYECKMX 3KCIEpUMEHTOB. IIpy HenmocpeacTBEHHOM y4acTUH CTYACHTOB M acCIUPAHTOB
¢uznyeckoro paxkynprera MI'Y, co3maercs HaydHas ammaparypa Ajs MPOBEACHUS HayYHBIX
HKCIIEPUMEHTOB B KOCMHYECKOM MpOCTpaHCTBE. Moiioable ydeHble, CTYIEHTbl U acCHUpPAHTHI
MIPUBJIEKAIOTCS K 00pa0OTKE ¥ HAyYHOMY aHAIHU3Y MOJIy4aeMbIX KOCMO(PHU3NYECKUX JaHHbBIX.
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[Momynsapu3zanus 0OCHOB KOCMO(QHU3UKU M MPOGOPUESHTAIUS IIKOJIEHUKOB BKIIFOUAET MOATOTOBKY
NOMYJISIPHBIX ~ MAaT€pUAIOB M NPOBEACHHE OTAENbHbIX Meponpusatud. C 2008 .
pacrpocTpaHseTcss y4eOHbIH MYJIbTUMEIMUHBIA chaa-guiem «A duro B komoce?» («O
KOCMHUYECKHX JIy4aX M TallakTUKax, o 3B&3max u minaHeTax, o Comuie u 3emie»). lleneBas
ayIUTOpUsl — IIKOJIBHUKHA M CTYIEHTHl MJIAQIIIMX KypPCOB HENPO(UIBHBIX YHHUBEPCHUTETOB, a
TaK)Ke BCE MHTEPECYIOLIecs: KoCMOcoM. B criaiin-¢punbpbme momyIspHO pacCKa3aHo O SIBJICHUSX B
KocMoce U MeTojax ux m3ydeHus. B 2009 r. BeIIUTO BTOpast BEPCHS ATOTO claia-puibma.

l'otoButcs 3-e, mepepaboTaHHOE, W3/IaHUE AIEKTPOHHOTO MYJIBTUMEAUHHOTO Kypca <« Ku3Hb
3emiu B atMocdepe Connua». [lepsoie aBa uznanus (2005 u 2008 rr.) ObUIM OPUEHTHPOBAHHBL,
B IIEPBYIO Ouepenb, Ha MpenojaBareiel yHUBEPCUTETOB M WIKOJ, M YXKE IOJHOCTHIO
pacripocTpaHeHbl. IloaroToBka HOBOro M3AaHUs OO0YCIIOBIE€HA HEOOXOAMMOCTBIO CO3JaHMS
BEpCUM  Kypca sl CaMOCTOSATENbHOIO  M3yYEHHUS CTyACHTaMH M  IIKOJbHUKAMHU.
Mynbstumenuiinelii kype «Kuzup 3eman B atmochepe Connua» (~1500 kagpoB) cocTouT u3
paznenoB: Comnne, 3emisi, CoOTHEYHO-3€MHBIE CBS3U, KOTOPBHIC [OTIOJHEHBI HEOOIBIINM
cJioBapeM TepMHHOB. Kaxkablil pa3aen cOCTOUT U3 MOJIpa3/ienoB.

Jlnst mpuBII€YEHUS CTY/IEHTOB K COBPEMEHHBIM KOCMHUYECKHUM HCCIIEOBAHUSIMS U BHEAPEHUS
3HAaHUH O KOCMOCE B YHHBEpPCUTETCKOE oOpa3zoBaHue cosfnaH «KocmMudeckuil mpakTuKym»,
OpUEHTUPOBAHHBIA Ha CTYAEHTOB 4-5 KypCOB KIACCHUYECKMX U TEXHUYECKUX YHHUBEPCHUTETOB.
Bce 3amaun mpakTHKymMa MOCTPOCHBI Ha PEalbHBIX JaHHBIX, B T.4. Ha MOJYYEHHBIX ¢ Oopra
KOCMHUYECKHMX ammapaToB «YHHBepcuTeTckuil-TaTbsiHa» u «YHuBepcurerckuid-TarbsHa-2». B
HUUSAD MI'Y 6butu BoiTyIeHbI 1Ba u3aanusg « KocMudeckoro mpakTukyMay, psij 3a7a4 BOIIEI
B CO3JaHHBIH COBMECTHO C YJIbSHOBCKUM TOCYJapCTBEHHBIM YHHUBEPCUTETOM 3JIEKTPOHHBIN
kocmuuecknii mpaktukyM —«Kocmodusmka», mnpeaHasHau€HHBIM U1l JAMCTAHIIMOHHOTO
o0pa30BaHUs U NEPEIAHHBIN BO MHOTHUE YHUBEPCUTETHI.

Exerogno, HaumHasgs ¢ 2004 Tr., COBMECTHO C pa3IMYHBIMU POCCUUCKUMU
YHUBEPCUTETAMHU IPOBOJATCS MOJIOJEKHBIE HayUHbIE IIKOJIBbI, HAIpPaBJIECHHbIE HE TOJIBKO Ha
3HAaKOMCTBO YYaCTHHKOB C TOCJIEIHUMHU JOCTHKCHUSIMH COBPEMEHHONM KOCMO(DHU3UKH,
INPAKTUKOM M BO3MOXKHOCTSIMM KOCMHUYECKMX HCCIEJOBAaHMW M WX BHEIPEHHUIO B BBICLIEE
o0pa3oBaHHe, HO W HAIJISIAHO JIEMOHCTPUPYIOUIME JOCTYHMHOCTh CEpPhE3HBIX KOCMHYECKHX
UCCJICAOBAHUM JUIsI COBPEMEHHBIX POCCHUHMCKUX YHUBEPCUTETOB. B KaKI0M M3 TakMX IIKOJI
Y4acTBYIOT OKOJIO CTa CTYJIEHTOB U IPENOJABATENIEW pa3IMYHBIX YHUBEPCUTETOB, pPAaHEE HE
3aHMMABILINXCSI KOCMUYECKUMHU HCCIIEN0BAaHUSAMU. MHOTUE OKJIaabl CTYy/IEHTOB U aCUPaHTOB
JEMOHCTPHUPYIOT BBICOKHI HAYUYHBIN YPOBEHb, SBUBIIUINCS PE3yIbTATOM KPOIIOTIMBON PabOTHI,
HAKOILJIEHHOTO ONBITa M, KOHEYHO, 3HAHUMU, MOTYUYEHHBIX Ha MPeablAyIuX mKonax. OIHUM U3
pe3yJbTaTOB MPOBEICHUS LIKOJ CTaja MPaKTUYeCKas pean3alus BO3MOXKHOCTH ISl CTYACHTOB
POCCHIICKMX BY30B CO37aBaTh M 3alIHMINATh JAUIIOMHBIE pabOTHI MOJ PYKOBOACTBOM BEAYIIHUX
yu€Hbix MI'Y, ucnone3ys Hay4yHbI€ NaHHBIE , NOJYYEHHbIE Ha YHUBEPCUTETCKMX HAYYHO-
oOpa3oBaTeNbHBIX  CIyTHMKaxXx. B pe3ynbprate  0Opa3oBaBIIErocs  COTPYAHHYECTBA
YHUBEPCUTETOB, Y4aCTBOBABIIUX B padore 1Koy, ¢ HUMA®D MI'Y, 6putn 3ammimens! okoso 30
JUIJIOMHBIX pabOT MO KOCMHUYECKOM TemaTuke. BoNbIIMHCTBO TakuX paboT ObUIO BBHIMOJIHEHO
CTYJI€EHTaMH Pa3JIMYHBIX POCCUMCKUX YHUBEPCHUTETOB IOJI pPyKOBOACTBOM yueHbIXx n3 HUMAD
MI'Y.

HUUSAD MI'Y perynspHO ydacTByeT B Psiie NOIYJIIPHBIX MEPOIPUATHI U BBICTABOK,
co3maH W mojaaepxkuBaercsa cat Kocmudeckoro Hay4dHoO-oOpazoBaTeslbHOro mpoekra MIY
space.msu.ru, CoAepXalluil akTyalbHyl0 WHGpOpMalMI0O O KOCMHYeCKMX mpoekTax MIY u
oOpa3oBaTenbHbIX Marepuanax. CTyAeHTbl Pa3IuYHbIX POCCUHCKUX YHMBEPCUTETOB MPOXOAST
IIPOU3BOACTBEHHYIO U IIPEAIUIIIOMHYO0 ITpakTuky B HUMAD MI'Y.
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3aHATUA cO CTYAeHTaMU U NnpenoaasaTenaMmu

» ConHue

» ConHeyHas
aKmueHoCcmb

Puc.17. Mynptumenniinbiii kypc «Kusnp | Puc.18. 3aHATHS B KOCMUYECKOM MTPAKTUKYME
3emiu B atMocdepe ConHia» B HUMAD MI'Y

2.1.6. MOCKOBCKHH I/IH}KEHEPHO-CDI/BI/I‘IECKHﬁ NHCTUTYT
(T'OCYAAPCTBEHHBIN YHUBEPCUTET). UHCTUTYT
ACTPODU3MKHA

2.1.6.1. ITpoexkt «kKOPOHAC - ®OTOH»

HAYYHAS ITPOT'PAMMA U 3AJIAUYA TIPOEKTA
«KOPOHAC-®0OTOH»

KOPOHAC (Kommiekcasie OPOutanpapie Oxono3emubiec HaOmroneHuss AKTHBHOCTH
Connna) — Poccuiickas nmporpamma uccienoBaHuss Gu3uku CONHIIA U COJTHEUHO-3EMHBIX
CBA3E€M C MOMOULIBI0 CEPUM KOCMHUYECKHMX allllapaToB, KOTOpas MpeaycMaTpHUBAeT 3allyCK Ha
OKOJIO3EMHYIO0 OpOHTY TPEeX COITHEYHO-OPHUEHTHPOBAHHBIX CITyTHUKOB.

«KOPOHAC-®OTOH» — Tpetuil annapatr B 3Toil cepuu. JByMs IpyrMMH CIIyTHUKaMU
nporpammbl  sBasitorcst « KOPOHAC-U» (3anymen 2 wmapra 1994r.) u «KOPOHAC-®»
(3amymien 31 urons 2001r.).

Kocmuueckuit annapat «KKOPOHAC-®OTOH» 3anymen 30 ssuBaps 2009r. ¢ kocMoapoma
IInecenx.

Tonosnas opeanusayus no komniexcy nayunou annapamypwvl npoekma « KOPOHAC-@OTOH»
MockoBCKui HHKEHEPHO-(U3MUECKU HHCTUTYT (rocydapcTBeHHbIN yHIUBepcuTeT) — MUDU.
Tonosnas opeanuzayus no kocmuueckomy annapamy « KOPOHAC-©@OTOH»

Bcepoccuiickuii Hay4yHO-UCCIIEI0BATENbCKUI HUHCTUTYT 3iekTpomexannku — BHUUIM (r.
Mocksa).

Hayunwvui pyxosooumens npoexma

Hupexrop Uucturyra actpoduznkun MUDOU (MAD MUDN) Koo FOpuii ImurpueBuy.
Texnuyeckuii pykosooumesvb npoeKma — 21AdHblll KOHCMPYKMOP KOCMUYECKO20 KOMNIEKCA
3amecturens raBHoro koHcrpykropa HUMOM Canunxos Pamma CaanxoBud.

Texnuueckuii pykogooumens — 21d6Hbvlll KOHCMPYKMOP KOMNJLEKCA HAYYHOU annapamypul
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3amectutens nupekropa Mactutyra acrpopuznku MUDOU FOpos Burtanuii HukonaeBuu.
Konumaxkmeur:

e 115409, Mocksa, Kamupckoe mocce, 31, MacturyT actpodusnkun MUDOU
o Ten.: (+007-495) 324-9193, (+007-495) 323-9546

e Temn./akc: (+007-495) 324-0616

e E-mail: kotov@mephi.ru

e WWW: http://iaf. mephi.ru/, http://www.astro.mephi.ru/

OCHOBHaﬂ 3aa49a NMPOCKTA: ncciaeI0BaHUE MPOLECCOB HAKOIUICHUSA 3HEPIrUU U €€

TpaHcopMali B HHEPrHI0 YCKOPEHHBIX YAaCTUI[ BO BpPEMS COJIHEYHBIX BCIBILICK, U3yUECHUE
MEXaHU3MOB YCKOPEHHUs, PACIPOCTPAHEHHUS U B3aUMOJCHCTBUS DHEPTMYHBIX YAaCTUI[ B
atMocepe ConHIa, HCCIEAOBaHUE KOPPESAIUH COJHEYHOM aKTUBHOCTH C  (DU3HKO-
XUMHUYECKHMH IpolieccaMy B BepXHeil armochepe 3emin.

Ilesy HAYYHBIX JKCIIEPUMEHTOB

®du3uka CosiHya u cosIHe4YHO-3eMHbIX cesizel

e [IpoBeneHne CHCTEMaTHYECKUX HCCIECJOBAaHMM JETalNedl IPOLECCOB, BbI3BIBAIOLINX
BO3HMKHOBEHHE COJIHEYHBIX BCIBIIIEK, ONPEHCIAIOIUX HUX IEPUOAUYHOCT U
UHTEHCUBHOCTb C LB  COBEPILICHCTBOBAHMS  MOJEIEH  KPAaTKOCPOYHOIO U
JOJITOCPOYHOIO MIPOrHO3a COJTHEYHOU aKTUBHOCTH;

o [lonyuyeHue HaOMOJATEIBHBIX JAHHBIX 00 3HEPTUSAX M BPEMEHHOM MOBEICHUU U3ITyUEHHS
ConHLIa B CIIOKOMHOE BpPEMS M BO BCIHBIIIKaX B Pa3JIMYHBIX JUana3oHax JJUH BOJH, OT
yJIBTPaUOIETOBOrO JUana3oHa 10 JUarna3oHa BHICOKOHEPTUYHOTO raMMa-U3IydeHNUs;

e HaOntoneHue BbIOPOCOB KOPOHAIBHOM Macchl M 3pYNTUBHBIX HPOTYyOEpaHLEB, a TaKxkKe
ornpeneneHrue (PU3NYECKOro COCTOSIHHMS IUIa3Mbl B ITHX IpoOIEccax: €€ TeMIeparyphl,
AJIEKTPOHHOH M HMOHHOW IUIOTHOCTH, a Takke Au(pdepeHInanrbHOl Mepbl AMHCCHH.
W3mepeHus GpU3MUECKOro COCTOSHUS IIa3Mbl HEOOXOOMMBI Ul pacdéra dHeprodanaHca
AKTUBHBIX KOPOHAJIBHBIX IPOLECCOB;

e lccnenoBaHnue JOUHAMUKH PpaCHpOCTPAHEHHUs YCKOPEHHBIX YAaCTHUIl B  COJIHEYHOHU
atMoc(epe, X YTEUKH B OKOJOCOJIHEYHOE MPOCTPAHCTBO (TOHKAs WJIM TOJICTasi MUIIECHb
B3aMMOJIEHCTBYS) U YTIIOBOTO PACIIPEAEICHHUS B MUILIEHU;

e [lomydyeHne raMma-ClIIEKTPOCKOIIMYECKUX [JAHHBIX O COCTAaBE YCKOPEHHBIX 4YacTULl U
COCTaBe Cpeibl, B KOTOPOH IIPOUCXOMAT UX B3aUMOJICUCTBUS;

e l3MepeHue BEITUYMHBI JTMHEWHOMN MOJISIPU3ALNAN BCIBIIIEYHOTO JKECTKOTO PEHTTEHOBCKOTO
U3JIy4YCHUS;

e  OmpenencHue COOTHOLIEHNE MEXaHU3MOB YCKOPEHUS U HarpeBa;

e liccnenoBanue NpUpOIbI JIEKTPOHHO-TOMUHAPOBAHHBIX BCIIBILIEK;

e [lomydyeHue NaHHBIX O POXKIECHHUU BO BCIIBIIIKAX PEAKUX DJIEMEHTOB IIPU B3aUMOCHCTBUU
IIPOTOHOB U JIETKUX SJEP.

e MOHUTOPUHI BEpXHHUX CcJOeB aTMocdepbl 3eMiid 1O MOMIOIIEHHIO JKECTKOTO
yneTpaduonera cnokoitHoro ConHila;

Acmpoghuzuka

L4 Hccnenosanue PEHTICHOBCKOI'O U raMMa-nu3I1y4CHUs KOCMHUYICCKUX I'aMMa-BCIIJICCKOB,
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L4 I/ICCHCILOBaHI/Ie PCHTICHOBCKUX NCTOYHHUKOB, PACIIOJIOKCHHBIX B IIJIOCKOCTU SKIIUIITUKU.

Kocmuueckue Jaydu
L4 HMccnenoanme Ha OKOJO3€MHOMU 0p6I/ITC XUMHNYCCKOI'O M HM30TOIMIHOIo COCTaBOB 4YaCTHII,

3aXBAUCHHBIMU PAJMANMOHHBIMUA MOSICAMH 3€MJIM, W HX JUHAMHKH B CIIOKOMHON |
BO3MYIICHHOU MarHuTOC(hEpE;

e llccrenoBaHne XUMHYECKOTO U DJIEMEHTHOTO COCTaBa COJHEYHBIX KOCMHUECKHMX JIydel U
UX TIUTY - YIIIOBOTO pacipeiesieHus: B Marautocdepe 3emiu.

Acmpodghu3suka
® uCCIe/IOBaHHE PEHTICHOBCKOTO ¥ TaMMa-U3Ty4YeHUs KOCMUYECKHX TaMMa-BCIIECKOB;
® TAJIAKTHYCCKHUX W BHCTAJIAKTHUYCCKHUX PCHTITCHOBCKUX HWCTOYHUKOB, AACP AKTHBHBIX
TaJIAKTHK, )KECTKOTO peHTreHOBCKOTo audpy3Horo dona.

Kocmuueckuii annapatr
"KOPOHAC-®OTOH”

TECAC-BA SphinX coKon cTIN-04

Mpw6opHbIiA !
repmooTcek \ ¥

RT-2G
DQOKA-OM
RT-2/S
dnekTpoH-M[
Perncrpupyiowmin

6nok «<HATAJIbA-2M»

MUHIBUH-MA

Marnutometp
Konyc-P®-111 BPM-] RT-2/CZT CM-8M ————— >a,

Puc.1 Pacnionoxenune Hayunsix mpudopoB Ha criyTHuke « KOPOHAC-OOTOH»

OCHOBHBIE XAPAKTEPUCTUKN KOCMUYECKOI'O AlITAPATA (KA)

Bl K A, KT oo 1900
Bec xoMIeKca HayYHOM alITAPATYPBL, KT . ..euutenttennterineeenteennte e enneeanneenneeaneeennenn 540
[TapameTpsl OpOUTHI:

L ¥ § 1 S KpyroBas
LI 3 (70 ;D 2o Y S 500
LI 5 1 90) (002 ()27 (<00 1 o 1 SO 82,5
TouHocTh opueHTauu npo1osibHON ocu KA Ha COJHIE, YL MHH. ..c..cvuveneeneenannn. aydme 5
TouHOCTH OmpeaeeHus: OpueHTauuu npo1oiabHOM ocu KA Ha CoJiHIIe, YT MUH. ....ouvvee..... 3
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Crabunuzanus yriaoBeIX CKOPocTed KA, TPam./C ..oovvviiii e,
TouHocTh onpeneneHust Mmecronoioxxenus: KA Ha opoure:
L 9 (011550 0100 7 25 PR (N +1000
¢ 110 BBICOTE Y B OOKOBOM HATTPABIICHUH, M ...uenuteeneeennesanteenneeenneaneeeenneeanneenns +500
O0beM 3anmoMuHaeMol HayuYHOU HHpOpMAIMK 32 CYTKH, [OUT ..o, 8,2
O6beM nHpopmaluy, nepegaBacMon 3a OIUH CEaHC CBI3U, MOUT ..........cvvviiininiinenn.. 2048

79



CocTaB HAy4YHOH annmapaTrypsbl

HaumeHoBaHue anmapartypsl

XapaKTepUCTHUKH,
pPEerucTpUpyeMOe U3ITyueHue

Opeanusayus-pa3pabomyux

I'amMa-u3iy4yeHue U HEMTPOHbI

CrieKTpoMeTp BBICOKO-
SHEPrUYHbIX U3ITyUYCHUN

- 'aMMa-ramma-crexTpocKkonus
0,2 —2000 M»B;

MUDU, 2. Mocksa, Poccus
EBrenwuii J. Jlynapp

«HATAJIBS-2M» - Heiitponst 20 — 300 M»B [EELupar@mephi.ru]
Teneckon - Xectkoe peHTreHOBCKOE THU®DP, 2. Mymbati, Unous
HU3KOAHEPru4yHoOro raMma- | usnydenue 10 — 150 xaB B A. Pary Pao
HU3J1y4YCHU dbocBuu-MOIE; [arrao@mailhost.tifr.res.in]
RT-2 - lamma-m3nyuenune 0,10 — 1 MaB | Huoutickuii yenmp

B CIIEKTPOMETPUYECKON MOJIE.
- [loctpoenne nzodpaskeHust
BCIIBIIIKHK B JUAIIa30HEC XKXECTKOI'O
pEHTITEHA.

KOCMU4ecKol Qu3uxu,
Kanvxkymma, Unous
Canmun K. YakpabapTu
[chakraba@bose.res.in]
MUDU, 2. Mockea, Poccus
Anppeii . Apxanrensckuit
[angel1966@]ist.ru]

[TonsipuMeTp-crieKTpomMeTp
KECTKOTO PEHTTEHOBCKOTO
U3ITy4eHUs
«[IMHI'BUH-M)»

- MOHUTOPHHT MSTKOTO PEHT-
T€HOBCKOT0 n3nydeHus 2 — 20 k3B
- PentrenoBckoe uznyuenue 20—

150 k3B, n3mepenue JTMHEHHON
MOJIIPU3ALUY;
- Pentren u ramMmma-creKTpomer-
pus 0,015 — 5 MaB;

MUDU, 2. Mockea, Poccusi;
Aunexcangp C. I'nssHeHKo

[asgl2005@rambler.ru]

OTU PAH um. A.®. Hogge,

2.Canxm-Ilemepoype, Poccus
Muxaunn B. CaBueHko

[mikhail.savchenko@pop.ioffe.rssi.ru]

PeHTreHoBCKHI U raMMa-
CIIEKTPOMETP
«KOHYC-P®»

DJIEKTPOMAarHUTHOE U3TyUeHUE
COJIHEUHBIX BCTIBILIEK U
KOCMHYECKUX TaMMa-BCILJIECKOB C
sHeprueit 10 k3B — 12 M»B ¢ BbI-
COKHUM BPEMEHHBIM pa3peliecHueM

@TU PAH, Cm.-Ilemepbype,
Poccus
Pagaun JI. Anrekapp
[aptekar@mail.ioffe.ru]
EBrenuit I1. Masen
[mazets@mail.ioffe.ru]

PenTrenoBsckoe usjiyyeHue

BrICTphIN pEHTIeHOBCKUIA
MOHHTOD
BPM

JKecTkoe peHTreHOBCKOE
n3nyuenue 20 — 600k>B B mectu
KaHajlaX ¢ BpeMEHHbIM
paszpenieHueM 10 2—3Mc

MUDU, Mockea, Poccus
Opwuii A. Tpodumor
[yutrofimov@gmail.com]

BeICTpBIN pEHTTE€HOBCKHI
dboromeTp
SphinX

N3mepeHnus ¢ BBICOKUM BPEMEH-
HbeIM pazpernienuemM (0,01c)
COJIHEYHOTO CIIEKTpa CIIOKOMHOMN U
BO3MYILIEHHON COJTHEYHON KOPOHBI
B quana3one 0,5 [ 15k>B

Llenmp kocmuueckux
uccaeodosanuu [HAH,
Bpoynas, Ionvwa,
SAnym CunsBectep
[js@cbk.pan.wroc.pl]

MHorokaHaiabHbIi MOHUTOP
yIBTPaduOIETOBOTO
U3ITyYEHUs

DOKA

- XKectkoe ynpTpaduoneroBoe
n3nydyenue 1 — 130 am B 6-tn
CIIEKTPATLHBIX OKHAX;

- OKKyJIbTallHOHHBIC U3MEPEHUS
norsomenus Y @-u3inydeHus B
atMocgepe 3emMiIi Ha BBICOTaxX
150-500 xkm

MUDU, Mockea, Poccus;
Anexkceii B. Kouemacos
[kochemasov@rambler.ru]

Teneckon COTHEYHBIN/
n300paxkaromuii
CIIEKTPOMETP

Teneckon B muHnn MgXII
(8,42A)
Crnekrporennomerp 280-330A

Dusuueckull UHCMUmMym um.
I1.H. Jlebeoesa PAH
(DHUAH), 2. Mockea, Poccus
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Teneckomnsl 130-136A u 290-

Cepreii B. Ky3un

TECHUC 320A [kuzin@sci.lebedev.ru]
Koponorpad 29-32 um,
M300paxKeHre KOPOHHI J10 4-X
paauyco CoJHua
Crnektp B Msarkom pentresne 0,5-
15x3B
MHuorokananbHbIH PnyKTyalii ”HTEHCUBHOCTHU U3MHUPAH, Tpouyx, Mocksa,
dhoTomeTp ontuieckoro uznydenust Conama | Poccus
OJTHOBPEMEHHO B 7-MU criekTpanb- | Huxonaii U. JleGenen
COKOJ1 HBIX KaHanax B quamna3zone 280 - [lebedev@izmiran.rssi.ru]

1500 um; mosnie 3penust 2°

KocMmuueckne JyYHn

AHanu3atop 3apsKEHHBIX
YaCTHII
«IJIEKTPOH-M-
INECKA»

Peructpaiius moTokoB 1
HHEPreTUUECKUX CIIEKTPOB:

- mpoTtonbl 1 —20 M»B;

- 35iekTpoHsI 0,2 — 2 M»1B;

- sanpa (Z<26) 2 - 50 MsB/nykion

HUUAD MT'Y, Mockasa,
Poccus;

Brnanumup B.Konneraes
[klg@decl.sinp.msu.ru]

Teneckon 3JIEKTPOHOB U

PCI‘I/ICTpaI_[I/ISI IIOTOKOB U CIICKTPOB:

Xapvroeckuii HayuoOHaNbHbIU

MIPOTOHOB - anekTponsl 0,4 — 14,3 M»>B; yrueepcumem (XHY) um.
CTIII-® - npotonsl 9,8 — 61,0 MB B.H. Kapasuna, Yxpauna
- ai-uactuisl 37,0 — 246,0 M»B [Oleksiy.V.Dudnik@univer.kharko
C U3MEPEHHEM HaIpaBJICHUH v-ua]
[IPUX0/1a YaCTHUL[ C TOYHOCTHIO
8°—10°
BcnomorartesbHble MHHCTPYMEHTBI
MarneromeTp W3mepenue Ha opoute ciyTHuka  |MH®H 2.Mockea, Poccusa
CM-8M TpeX KOMIIOHEHT ITIOCTOSIHHOTO B.H.IOpos

MarHUTHOTO TOJIS B IMAIa30He
oT -55uT no +55 uT.

[VNYurov@mephi.ru]
T'eonocopaszeeoka, . Cm-
Ilemepoype, Poccus

Puc.2

Komruiekc nerekTopoB Hay4HOM

arnmaparypsl Ha

TEIJIOBAaKYyMHBIX UCIIBITAHUSX B
HUMBM noja sxkpaHHO-
BAKYYMHOM TETUIOU30JISILIUEN.

CunexkTpomMeTp BbICOKOIHeprudHbIX udiaydennii «KHATAJIbA-2M»
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IO.,Z[.KOTOBI, B.H.IOpOBl, B.T.Camoiinenko', A.C.I'nsHenko', A.I/I.ApxaHrenbcxnﬁl,
E.S.Hynapbl, I/I.B.Py6HOB1,B.F.TLIIHKGBI/I“Il, B.B.KaILI/IJ'II/IHl, K.q).BJ'IaCI/IKl, [1.1O.Yncrsikos?

1 . .
MoOCKOBCKHI HHKEHEPHO-(PU3NIECKUH HHCTUTYT, Poccus
2
00O «Ckunep», Mocksa, Poccus

Hayunble 32124y JKCTIEPUMEHTA:

e HCClef0BaHHE (PU3MYECKHX MEXAaHH3MOB U YCIOBUHN YCKOPEHUS 3JIEKTPOHOB, IPOTOHOB U
SAIep Ha pasIUuHBIX (a3ax pPa3BUTHS COJIHEUHBIX BCIIBIIIEK, a TAKXKe OIpe/eeHue
¢u3mueckux mapaMmeTpoB oOmacTeil yaep)kaHus (pacmpOCTpaHEHUs) YCKOPEHHBIX
4acTull.

Iesan 3xcnepumMenTa:

e U3yuyeHHE OBOMIOINMM BO  BpPEMEHHM  DHEPreTUYECKHUX  CHEKTPOB  KECTKOIO
ANEKTPOMArHUTHOTO M3IyYCHHSI B IIIMPOKOM dHepreTuueckoM auamnazone ot 0,3 MaB 1o
2 I1B;

e perucrtpaiusi HeMTPOHOB COJIHEUHOTO MpoucXoxkaeHus ¢ s3ueprusimu 20 — 300 MaB.

OcCHOBHbIE XaPAKTEPUCTHUKHU

Kanan JHeprerndeckuii ddpdexTnBHas| IJHeprerudyeckoe | Bpemennoe
muanazon, MoB | miomaam, e’ paspemienue, AE/E | pa3pemieHue
Penmeen u camma-u3znyuenue
R (Roentgen) 0,2-2,5 920 10% (662 x3B) u3m. 1 mc
L (low gamma) 1-20 900 5% (2,5 MaB) uzm. lc
M (medium 7200 800 6% (10 M>B) pacu. e
gamma)
H (high gamma) 50 — 2000 750 32% (500 M»sB) pacu. lc
Heuumponui
N (neutrons) 20—-300 37-120 — 32¢

[Tpubop «HATAJIbS-2M» COCTOMT W3 PETUCTPUPYIOIIEro OJ0Ka, CUCTeM 00pabOTKH U
BBIBOJIa MH(OPMAITUHU ¥ BEICOKOBOJIBTHOTO OJIOKA TTUTAHHMS.

B peructpupytonuii  6mox mpudopa «HATAJIBA-2M» BxomsT 1Ba CHIEKTpoMeETpa,
coJIepKaIie Mo BOCEMb CIMHTHWIUIAIMOHHBIX Momynei ¢ kpuctamamu Csl(Tl), u 3ammrHbIC
CHUMHTHUISIIIMOHHBIE JETEKTOPHI U3 MONucTUpoda (cM. puc.3). BepxHuii crieKTpoMeTp OKpYKeH
AHTHCOBIAIATENILHOM 3aIIUTOMN, COCTOSIIEH U3 KOJMaKa U MIIOCKOr0 CYeTYUKa TONIUHON 1,5¢M.
Bce cuMHTHIIIAIIMOHHBIE MOAYJIH CIIEKTPOMETPOB OJMHAKOBHI U MPEICTABISAIOT COO0M OJIOKK Ha
ocHoBe kpuctamioB CsI(Tl) pasmepom 4,5%8%36 cMm. brnoku o0pasyroT aBa ciios (IO 4YeThIpe
MITYKH B K&KJIOM), COCEHUE CJIOM TOBEPHYTHI OTHOCUTEIBHO PYT Apyra Ha 90°

Kaxxnpiii 6710k mpocMaTpuBaeTcs IByMsi POTOYMHOKHTEIISIMU C TIPOTUBOTIOIOXKHBIX CTOPOH.
Bce usmepurenbHble KaHaIbl CIIEKTPOMETPOB MPU SKCILTyaTallid CTAOMIU3UPYIOTCS Mojadent
CUTHAJIOB OT 3TaJOHHOTO CBETOBOIO HCTOYHHMKA 4Yepe3 BOJIOKOHHBIE CBETOBOJbI. BbIXomHbBIE
CUTHaIbl C MPOTUBOMOJOXKHBIX TpEeayCUIUTEeNed KaxkAoro Onoka cymmHupyioTcs. B
71a00paTOPHBIX YCIOBHUSX CHUCTeMa cTaduiu3anuu oOecreuyrBaeT MOAJAepKaHue 3aJaHHOTO
ycuneHusi kanana ®DOVY/anexktponunka He xyxke 1,5% B IMMPOKUX auama3zoHaxX W3MEHEHUs
TEMIIEPATYPbI, HAMIPSHKCHUS MUTAHUS, BEJIMYMHBI MATHUTHOTO TIOJIS M 3arPY3KH CIIEKTPOMETPA.
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IInmockuii cueTunk
AHTHUCOBHAACHUN

AHTHCOBIIAIATEIbHBIN
KOJIIIaK

Kpucrammer CsI(TI)
BEPXHET0 U HIKHETO
CIIEKTPOMETPOB

Puc3. biok cxema peructpupymomero 0Jo0xka
CIIeKTPpOMeTpa BbICOKOIHepru4YHbIX udnydenuii <KHATAJIbA-2M»»

HeoqHOpOAHOCTh BETMYMHBI CHTHAlA S Pa3IMyHBIX IIOJIOKEHUH p/a HMCTOYHHKA
coctaBisgeT okojo 2%. M3MepeHHOe Ha p/a HUCTOYHMKAX M OLIEHEHHOE MOJECTUPOBaHUEM
9HEPreTUYECKOe pa3pelIeHue A IMUPOKOTro MapauIeIbHOrO IyYKa raMMa-KBaHTOB COCTaBIISET
10,0% (mpu E= 0,662 M>3B); 6,0% (10 MaB) u 32% (500 MaB).

Paznemenne "ramma" u  "HEHTPOHHBIX" COOBITUH OCYIIECTBISIETCS B BEPXHEM
CIIEKTPOMETPE Ha OCHOBE aHalM3a CHUHTWULINMOHHOTO curHama. Koaddumument n/y-
paszaeneHus OKoJIO 10°.

[Tpubop paboTaer B Tpex pexuMax: GOHOBBIH, «BCIIBIIIKAY, «BCIIIECK.

O6mwmit Bec npudopa «HATAJIbA-2M» npumepHo 260 Kr.

Teneckon HU3KOIHEPIrUYHOI0 raMmma-usaydeHuss RT-2

AP.Pao', C.KUYakpabaru’, JhxIlMankap', C.Cpukymap’, M.K Xunrap', A.Hammu’,
IO.I[.KOTOB5 , A.I/I.ApxaHrenbcxnﬁS, B.H.IOpOB5 , P.®.3s1TbKO0B’

"TATA uncruryT QyHnamentansusix necnenosanuii (TIFR), Mymo6ait (Bom6eit), MHus
2 WNunwniickas opraHu3anys 10 KOCMUYECKUM UcCCaeA0BaHuAM, s

3 enTp kocmuueckor pu3uku, Kanpkyrra, MHans
* HanpoHanbHbIi ieHTp QyHIaMeHTanbHoi Haykn um. C.P. Bose
> MOCKOBCKHif WHXCHEPHO-(PH3NIEeCKHiA HHCTUTYT, Poccus

Haqu,le 3aa4YM IKCIICPUMEHTA:
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e HCCICAOBAHHUEC PCHTICHOBCKOI'0O M raMmMa-u3alydCHHUSA COJ'IHHa H ApYyIuX KOCMHYECKHX
HNCTOYHHUKOB: TAJIAKTHYCCKHUX W BHCETAJIAKTHYCCKHUX PCHTICHOBCKUX HMCTOYHHKOB, SAOCP
AKTUBHBIX T'dJIAKTUK, TaMMa-BCIIJICCKOB, )KECTKOT'O PECHTICHOBCKOT'O ,Z[I/I(l)(i)YSHOFO (1)OH8..

ey 3KcniepuMeHTa:

e perucTpanus BpPEMEHHBIX TNPOQPUICH CONHEYHOTO PEHTICHOBCKOTO W3JIyYeHHsS B
sHepreTuyeckoM auamnaszone 15xk3B — 1,0MsB ¢ BpemennbIM paspemienueM 0,1cex;

. CHCKTPOMETPUA COJITHCHHOI'O PCHTITCHOBCKOI'O M TaMMa-u3JIydCHHA B SHCPIrCTHUYCCKOM
nuanas3one 10x3B — 1MbB;

L] IMOJIy4YCHHEC 1/1306pa>1<eH1/1171 COJIHCYHBIX BCIIBIMICK B )KCCTKOM PCHTITCHOBCKOM JUAIIA30HC C
WCIIOJIb30BAaHUEM TIOJIYIIPOBOJTHUKOBOTO JeTekropa Ha ocHoBe CdZnTe m CMOS
MaTpHIIbl ¢ HAHECEHHBIM Ha Heé cuuHTHLIsITOpoM GdOS.

IIpuHIUn padoThI AETEKTOPOB:

RT-2 Bkmouaer B cebs Tpu aerekTopHbix Omoka RT-2/S, RT-2/G, RT-2/CZT u 610k
anekTpoHuKkH RT-2/E. JleTekTopHble OJIOKM pacIojiaraloTcsi BHE TepMOOTCEKa CIyTHUKA. biok
AJIEKTPOHUKH PACIIOJIAraeTcsi B FTEPMOOTCEKE.

B 6mokax RT-2/S u RT-2/G ucnons3ytoTcss OIMHAKOBBIE COCTABHBIC CIMHTUUIAIIMOHHBIC
netekTopsl (ocBuu-gerexopsl). ColHEUHOE M3JIy4YEHHE 4Yepe3 KOJUIMMATop MOoNajaeT Ha
koMro3uuio cuHTHLIITOPoB 3MM Nal(T1)/25mm CsI(Na) ¢ onuHakoBeiM nuametrpom 11,7cMm,
npocMmarpuBaeMbix onqHUM DIV (docBuu-aerekTop). PeHTreHoBckue (OTOHBI MOTJIOMASTCS B
ocHoBHOM B Nal(TIl), ramma-kBaHTBI MOTYT B3aMMOJCHCTBOBAaThH B JIIOOOM M3 HHUX, a TaKxke
BBIJICTIUTH SHEPTUIO OJJHOBpEeMEeHHO B 00oux. Curnansl ¢ @Y moctynaioT B OJIOK AIEKTPOHUKH,
r7ie Mo aHanu3y GOpPMbI CUTHAA BBIICISIIOTCS COOBITUS C SHEpProBbiaeneHrueM Toabko B Nal(Tl).
®oHOBOE H3IyuYeHUE B (HPOCBHY-MOAE MOXKET OBITh HICHTHU()UIMPOBAHO MO B3aUMOICHCTBUIO
n3nyuyenus c kpucramiom CsI(Na).

CUMHTWUISIIUOHHBIE JIE€TEKTOPbl Pal0OTalOT MapajjieIbHO B JBYX OHEPreTHUECKUX
nuanazoHax: 15-150x3B (B ¢ocBuu-mone) u 0,27-1M»dB (B crneKTpoMeTpUYecKHid MOJE II0
U3MEPEHHUIO TMOJIHOTO CHUTHajla OT OO0OMX CHUHTWIUIATOPOB). DOCBHUY-IETEKOPHI OKPYKEHBI
MAaCCUBHOW 3allUTOM. YTJIBl 3PEHUS OMPEACISIIOTCS KOJIMMATOpaMH W3 TaHTala TOJIIHMHON
0.2mM. [Ing xomnuMupoBaHHOTO M3nydeHus netekTopbl RT-2/S u RT-2/G umerot yrisl 3peHus:
4x4 n 6X6 rpagycoB COOTBETCTBEHHO.

KanuOpoBky AETEKTOPOB MPOBOJATCS Ha OpOHMTE C HCIOJIB30BAaHUEM MAJIOMOIIHOTO
PaaIMOaKTUBHOI'O UCTOYHHUKA SCo.

B 6moke RT-2/CZT pacnonokeHo [Ba IETEKTOPa KECTKOTO PEHTTEHOBCKOTO M3ITyUeHHS.

B oxHOM M3 HUX KCIIONB30BaH MOJYMPOBOJHUK KaaMui - muHK - Temtyp (CdZnTe wnu, unaye,
CZT), xoTophlii 001amaeT BBICOKOH TOPMO3HOH CHOCOOHOCTHIO, HU3KHUM TEIUIOBBIM IITYMOM,
paboToCoCOOHOCTRIO TIPH TeMIeparype, 6m3Kkoi k komHaTHOH (-10 + 10°C), a Takke BBHICOKOM
3(h(HEeKTUBHOCTBIO PETUCTPALMU 7S JKECTKOTO PEHTTeHOBCKOTO [uamna3zoHa. OQQexTuBHas
mwiowans aerekropa CZT paBHa 480M2, YTO JOCTUIaeTCs UCIONb30BaHUEM Tpex moaynen CZT
pasmepom 40x40mm. Kaxnapiii monyns CZT mnpencraBiseT co0oil MaTpully 3JE€MEHTOB
pazmepom 2.5x2.5MM (SMM TONIIUHON) KaXIbIH.
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Han CZT-perektopom Ha paccrosauu 40cM  pacrnoyiokKEH KOJJIMMATOp B BHUIAE
KOJAMPOBAHHOW amepTypHON MAacKu CO CIy4yailHbIM PacloOXKEHHEM IOTJIOIAONIUX JIEMEHTOB
(KAM). Pazmep KAM 24cm?, Tommmaa 0,5MM, Marepuai — TaHTall. Pa3Mep KakJI0ro 3jeMeHTa
2.5x2.5MM.

Ouenennoe yrioBoe paspemieane kommnosumuu CZT ans cnabpix Bembimiek coctaiseT 30
YTJIOBBIX MUHYT, JIJIS MOIIHBIX BCHBIIIEK MOXET OBITh YIy4IIeHO OOpaOOTKOW BIUIOTH 10 2
YTIIOBBIX MHHYT.

Hpyroii nerektop Omoka RT-2/CZT Bemonaern u3 cruaTHwUITopa GdOS pasmepom
25x50MM u TonAmMHOM 3MM, HaxoisleMcs B onThueckoM KoHTakte ¢ CMOS martpuieit c
s¢pdextuBHbIM pazmepoMm TmmkcenoB 100x100mxm. Hax GdOS/CMOS nperektopom Ha
paccrossuuu 40 cM yCTaHOBJEH KOJUIUMAarop B BUAE JBYyX IutacTuH @OpeHens, KOTOpbIe
U3TOTOBJICHBI U3 BOJIb(ppaMa TONIUHON 1MM, o0ecrieunBaroe MOAYJISIIHIO U3TyYeHHUs BIUIOTh
1o 100xsB. [Inst Hanboee MOMIHBIX BCIBIIIEK MPU MX MPOCTOW MPOCTPAHCTBEHHON CTPYKType
YTIIOBOE Pa3pelIeHNe MOXKET JOCTUTATh 5 YTIIOBBIX CEKYHI.

OcCHOBHbIE XaPAKTEPUCTUKHU

CyunmunnayuoHHvlil 0emeKmop Yl g GdOS/CMOS
IMapametp Pesxkum CdZnTe
docBuu MonTopunr CsI(TI)
Onepretudeckud || 15— 150 kaB 0,27 -1 M»B 10— 100 xk>B 15-200 x»B
JMana3oH
DddexTuBHAS 100 100 48 4,5
ILIOIIA /b, CM”
Oneprerndeckoe ||<25% (60xaB)|| <25% (662 x3B) 8% (60 x3B) [Toporossiii
paspelieHue peXUM paboThI

BpeMﬂ HAKOINNICHHA JaHHBIX ACTCKTOPAMH BO BCITBIIIICYHON U MOHHTOpHOfI MoOJgax

®ocBuu CZT GdOS/CMOS
Bpewmst HakomieHus lc BpeMeHHO# X0/ lc BpeMeHHOH X0
(MOHUTOPUHT) 100c criekTpsl 100c criekTpsl 100c u3o0paxkeHne
Bpems nakoruienust | 0.1c BpemeHHOH X0 Ic BpemeHHOM X071
(BcmbILIIEUHAsE MOJIA) 10c criekTpbI 100c cnexTpsl 100c uzobpaxeHnue

[ [pumeuanue: DHepreTuueckue cekTpel B 512 kananax; B nquanasone 0,27—1M»sB ucnons3yercs
256 kaHAIOB

Bpemennoit xon u uzobpaxkenus B CZT nerexktope u3MepsieTcsl B UYEThIpEX KaHalax|
(<40x3B; 40—-60x3B; 60—-100x3B; >100k3B); rpaHuIlbl KaHAIOB MOTYT U3MEHSATHCS KOMaHAaMH.

boproBasi mamsaTh mpuOopa cocraBisier 10 MOWUT mnpu OmHOW WM JBYX Iepenadyax
TEJIEMETPUYECKHX JAHHBIX Ha 3eMIIIO.
OO6muit Bec mpubopa RT-2 — 44kr, norpedbnenue 20BT.
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Komiuma-
TOp KAM

RT-2/CZT

Puc. 4. Cxembl 6;10k08B 1eTexkTOpoB npubopa RT-2

[TonmsgpuMeTp KECTKOTO PEHTIT€HOBCKOTO U3TyUYEHHUS
«IIMHI'BUH-M»

10 /1. K0T0B1, B.A. Ilepraqu2, B.H. IOpOBl, A.C. FJ‘IHHGHKOI, A ApX&HFCHbCKHﬁl, E.M.
prrJIOBz, B.IL HaByTKOBz, I'.A. Marsees’, T.A. H;ITHropCKI/Iﬁz, M.U. Casuenko’, B.B.
XMHJ‘IKOZ, J.B. CKOpOI[yMOBz, I0.A. qI/I‘—II/IKaJ'IIOKz, U.U. umos’

"MockoBckuit HWH)XEHEePHO-PU3NUECKU HHCTUTYT, Poccus
*DU3HKO-TEXHUYECKHIA uHCTUTYT UM. A.®@. Hodde Poccuiickoii akagemun Hayk, CaHKT-
[TerepOypr, Poccus

Hay'IHble 3a1a4YM IKCIIEpUMEHTA:

e HCCJEIOBAaHUE MPOIECCOB HAKOIUICHWS MAarHUTHOW SHEPruu M ee TpaHchopMaluu B
SHEPTHI0 YCKOPEHHBIX YaCTHUIl U U3JIYYCHUH BO BPEMS COJTHEYHBIX BCIIBIIIEK;

e HM3YYCHUC NTWHAMHKHU ITPOLECCOB SHCPTOBBIACICHUS B cJ1a0BIX BCIIBIIIKAX.

esn 3kcnepuMeHTa:

e HW3MEpEHHUE MapaMeTPOB JIMHEHHOHN MONSAPU3AINH KECTKOTO PEHTTEHOBCKOTO HM3ITyUCHHS
COJIHEYHBIX BCIIBIIIEK B 3HepreruueckoM auanasone 20 — 150 xkaB;

e PEHTTEHOBCKAass M TaMMa-CIEKTPOCKOMHUS COJIHEYHBIX BCHBIIIEK B 3HEPreTUYECKOM
nunanazone 15 — 500 k3B;

e MOHUTOPHUHI MATKOTO PEHTI€HOBCKOro u3nyueHus ConHua B auanasone 2 — 20 k3B.
OcHOBHbBIE XapaKTEePUCTUKH:

[Tpu6op «I TMHI'BUH-M» 1no3BosieT n3MepsTh:
1) creneHpb TMHEWHON NOISPU3ALMU PEHTTEHOBCKOr0 U3iny4eHus B quana3one 20 — 150 kaB;
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2) CIEKTPbI U3ITyYCHHS COJIHEUHBIX BCHBIMIEK B quamnazone 15 — 500 k»B (96 snepreTudeckux
KaHaJIOB);

3) CHOeKTpbl MSATKOTO PEHTIE€HOBCKOTO M3My4yeHHs B nuamnazoHe 2 — 20 k3B (12 kanamnos), B
T.4. B ¢1a0bIX ("TerioBbIX") BCIBIIIKAX U HA MPEABCIBIIICYHON CTaIUN.

[Tpubop pabdotaer B 1Byx pexumax: «[IATPYJIby» u « BCIIIECK».

Cocras 1 npuHIHNI padoThI:

bnok perexropoB «[IMHI'BUH-MJ]» (pa3pabatsiBactcas ®TU um. A.®. Modde PAH)
coBMecTHO ¢ 0110koM anekTpoHukd « ITMHI'BUH-MD» (paszpabatsiBactcs MUDU) cocTaBisor
Hay4yHy!o anmnaparypy « [ IMHI'BUH-M».

biox «[IMHI'BUH-M/I» co31aH Ha OCHOBE CUMHTHJUIIMOHHBIX M IPONOPLUUOHAIBHBIX
cyeTunkoB. CBs3p Onoka «I[IMHI'BHUH-MJl» c OGoproBeiMu cuctemamu KA u CCPHU
ocymectisiercs uyepe3 0ok « [ITMHI'BHUH-MDy.

B cocraB 0110Ka A€TEKTOPOB BXOJAT MATh OCHOBHBIX 3JIEMEHTOB (CM. CXEMY).

1) HerexTop-paccenBaTellb *KECTKOIO PEHTTEHOBCKOIO U3Ty4YeHUsl — cOOpKa B BUJE JUCKa U3
4-X CEeKTOpOB — KPUCTAJIIOB NapaTepdeHua ¢ npukieeHHbIME @DV, BKIIIOYAIOIUME ACTUTEIIH
HaNPsDKEHUs, IPEIyCUIUTENN U UICTOYHUKH BBICOKOBOJIbTHOrO nutanus (MBII).

2) Illectp nETEKTOPOB PACCESIHHOIO M IPSIMOTO PEHTIEHOBCKOIO M TaMMa-U3JIy4deHMs,
coOpaHHBIX B IPAaBWJIBHBIM IIECTUTPAHHUK BOKPYT pacceuBaTelis. Kaxaplil 1eTeKTop COAepKUT
kpuctaia Nal(Tl), 3ammuty ot hoHa 3apskeHHBIX yacTull 1o cxeme "docuu" u coopky OIY.

3) Bepxuuii aHTUIKpPAHHBIN IETEKTOP — IUCK U3 IJIACTHYECKOTO CIUHTHILISITOpa ¢ DOV,

4) HuxHUN aHTUAKPAHHBIN JETEKTOP B BHUJE CTaKaHa M3 IJIACTHYECKOTO CHUHTHIUIATOpA C
nBymsa @OV, oxXBaThIBAIOIINN AETEKTOP-PACCEUBATENb CHU3Y U 110 OOKOBOM MOBEPXHOCTH.

5) JIBe cOOpkM AETEKTOPOB MSATKOTO PEHTI€HOBCKOI'O H3IY4YEHHUS — IPONOPLUOHAIbHbIE
cueTunk, npeaycunutenu, UBII u 610k aHamoro-mugpoBoit 00pabOTKN CUTHAJIOB.

CreneHp JMHEHHOW MOJNAPU3aLUMU M TO3ULUOHHBIA Yrojl IUIOCKOCTH MOJISIPU3aLUU
KECTKOTO PEHTI€HOBCKOIO U3IY4YEHUS U3MEPSIOTCS 10 AaCUMMETPUM KOMIITOHOBCKOI'O
paccestHUs B cy4yae MOJSpU3alUH MaJarollero notoka. [[is 3Toro ncnonab3yrorcs IE€TEKTOPbI-
paccenBaTeld Ha OCHOBE MapaTreppeHusIa, PErucCTPUPYIOIIUE 3IIEKTPOHBl OTHA4M  IpH
KOMITTOHOBCKOM paccestHuu (MeToAoM coBmnazeHui), u nerekropsl u3 Nal(Tl) ans perucrparun
PacCestHHOTO U3JTyUYEHHUS.

B nnanasone snepruit 20 — 500 k3B peructpupyercs usilydeHue, najaroiiee Ha TOpLEBbIe
IIOBEPXHOCTU JETEKTOPOB PACCESIHHOTO W3Iy4YeHHUs (B AHTUCOBIAJECHUU C HMMIIYJIbCaMH OT
netektopa-pacceunatens). B quanazone 20 — 150 k3B uznyueHnue peructpupyercst 1eTeKTOPOM-
pacceunBaTesieM (B aHTUCOBIAJACHUU C UMITYJIbCAMH OT JI€TEKTOPOB PACCESIHHOTO U3IYUYEHHUS).

CrniekTphl MATKOTO PEHTT€HOBCKOTO M3iIy4deHHs B uHTepBaie 2 — 20 k3B peructpupyrorcs
JIBYMs B3aMMO3aMEHSAEMBbIMU NPONOPLUOHATIBHBIMU CUETYMKAMH C OEpUJUIMEBBIMU BXOIHBIMU
OKHaMHU M HaIlOJHEHUEM YHUCTBIM KCE€HOHOM. [llupmHa >HEpreTM4ecKuxX KaHajaOB MEHSETCS OT
0,2 k3B 10 ~ 2 k3B ¢ pocTOM 3HEpruM KBaHTOB.

Jns 3amuThl OT (OHA 3apsDKEHHBIX YacTUI[ M IOBBIIMIEHUS CTaOMIBHOCTH pabOThI
UCTIONIB3YIOTCS  BEPXHMH M HIKHUH aHTHUCOBMAJATEIbHBIE JIETEKTOPbl (QHTHIKPaHBbI).
D¢ dexTuBHOCT perucTpanuu GoHa BCeMU aHTUIKpaHaMu — He Xyxe 0,999.

Cuctembl cTabuiIM3alMyd >HEPreTHUECKOW MIKalbl JAETEKTOPOB U KOHTPOJISI CUMMETPHH
NOJIIPUMETPA MO3BOJISAIOT MOIEPKUBATH CTAOUIBHOCT Ha YpoBHE 1%.

O6muii Bec npudopa «[TMHI'BUH-M» coctasinsier 43 kr, Bec 6JI0Ka JETEKTOPOB — 35 KT.
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MponopunoHanbHbIN
cYeTUUK

NeTekTop-paccensatent  BepxHuii

DeTekTop (napaTepdeHun) aHTU3KpaH

paccesiHHOro
n3nyveHmns
Nal(Tl)

Mnatbl
3NEKTPOHUKM

HwxHmin
aHTU3KpaH

Puc. 5. Koncrpykuus 6;10ka nerekropos «IIMHI'BUH-M/I»

CnekTpoMeTp peHTIEHOBCKOTO M TaMMa-U3JIy4YeHUs
«KOHYC-P®D»

E.Il. Ma3zen, P.JI. Antekaps, C.B. I'onenenkwuii, B.H. Unpunckuii, ®.I1. Oneitauk, J./.
®penepukc, A.A. Kokomos, M.B. Ynanos

Ousnko-TexHuueckuit ~HCTUTYT UM. A.@. Nodde, Cankr-IlerepOypr, Poccus

Hayunble 32124y JKCTIEPUMEHTA:

HCCICAO0OBAaHUC PCHTICHOBCKOI'O U TraMMa-u3JI1y4CHUSA COJIHI_Ia;

HCCICIO0BAaHUEC KOCMHYCCKHX I'aMMa-BCIIJICCKOB.

esan 3xcniepumMeHTa:

IOCTOSIHHBI MOHMTOPHUHI BCIBILIEK >KECTKOTO PEHTTEHOBCKOro u3iydeHus CoiHIa u
KOCMHMYECKHX I'aMMa-BCIIJIECKOB, a TaKXKe IMOMCK HEOOBIUHBIX TPAH3HEHTHBIX SBJICHUH B
PEHTI€HOBCKUX U raMMa-Iydax 10 JaHHBIM HETPEephIBHOTO 0030pa HeOecHOM cdephl;

HCCIICOOBAHUC BpCMCHHOﬁ HCTOpUHU U CHCKTpaHBHOﬁ SBOJIIOIIMK  COJIHCYHBIX
PCHTI'CHOBCKUX BCIBIMICK C BBICOKHUM BPCMCHHBIM PAa3pCUICHUCM OT 2MC;

INOUCK U HCCJICAOBAHUC I'aMMa-HU3JTydCHUS COJIHCUHBIX BCIIBIIICK, BKJIKHOYAsAd 5MUCCHUIO B
AACPHBIX JIMHUAX,

U3Y4YEHUE BPEMEHHON CTPYKTYypbl I'aMMa-BCIUIECKOB, UX JHEPIeTHYECKUX CIEKTPOB U
3aKOHOMEPHOCTEN OBICTPON CIIEKTPaAIbHON HBOJIOIHH;

JeTalbHOe HU3yueHHE paJuanoHHONW (oHOBOM oOcrtaHOBKM Ha opbutax KA u ee
BapuUaliii ¢ IeIbl0 OOHAapYyXEHUs JAPYTMX KOCMHUYECKHX TPAH3MEHTOB, a TaKxke
MOCTOSTHHBIX TUCKPETHBIX HCTOYHUKOB MTPH UX MOKPHITHU 3eMIICH.
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B umemsx nokamu3aluMu MCTOYHMKOB KOCMHUYECKHMX TraMMa-BCIUIECKOB IIpeJIoJiaraercs
BIoUunTh KA «KOPOHAC-OOTOH» B MEXIyHapOOHYIO MEXKIUIAaHETHYI0 ceTb [PN
3apyOeXHBIX H OTEYECTBEHHBIX KOCMHUYECKHUX allllapaToB, OCYIIECTBISIOMHUX TaKyIO
JIOKAIIM3alHI0 TPUAHTYJIAIIUOHHBIM METOIOM.

OcCHOBHbIE XaPAKTEPUCTHUKHU

B nayunoii anmapatype «KOHVYC-P®» wucnonp3yercs CHUHTWIISLUOHHBIL METOX
pEeTUCTpaAIlK U3TYYECHUH B COYETAaHHMH C MHUKPOIPOIECCOPHOW OOpabOTKOW CIIEKTPAIbHOW H
BPEMEHHON HH(OpMalnMy, MOCTyNaroleld oT aerekropa. M3mepeHus BeayTcssi B IIHMPOKOMN
sHepreTnueckoir obiactu or 10kaB mo 12M»sB. BpemeHnHoe pasperieHue NMpu HU3MEPEHHSIX
ABTOMATHYECKU aJaTUPYETCS K TEKYIEMY YPOBHIO HHTEHCUBHOCTH U3JIyYCHHs B 3aBUCUMOCTHU
OT 3371a4l HAOJIOJeHUI 1 OXBaThIBaeMOU o0siacTH sHepruil. OHO MOKET MEHAThCS B MpezeIax
OT 2MC J0 MUHYT, YTO OOECHEeUMBAET JOCTATOYHYIO CTaTUCTUYECKYIO TOUHOCTh MH(pOpMAaIHH,
HaKaIllJIMBa€MOM 3a 3T UHTEPBaJIbl BPEMEHHU.

[TpuGop conep UT /Ba AETEKTOPHBIX OJIOKA M OTJAEIBHBIN JEKTPOHHBINA OJOK, B KOTOPOM
pa3MenIeHbl UICTOYHUK IMATAHUS U HHTEp(]EIC CBI3U CO CITy)KEOHBIMH CHCTEMaMU KOCMUYECKOTO
anmnapara.

Ocb nons 3penus nepporo aerekropa «KOHYC-P®-]11» nanpasinena Ha Connue. Bropoit
nerektop «KOHYC-P®-/12» opueHTUpOBaH B aHTHCOJIHEYHOM HampasieHuu. [losie 3penus
KaXIO0ro JIeTEKTOpa — 27 cTepaauaH. B meTekTopax HCMONb3YIOTCS HIEHTUYHBIE KPUCTAILIBI
Nal(Tl) nmamerpom 127 MM u BbicoTOM 76,2 MM. CUMHTHIIISTOP MOMEIIEH B TOHKOCTEHHBIH
ATIOMUHHUEBBIA KOHTEWHEpP C BXOJHBIM TOPILEBHIM OKHOM u3 Oepwmius. Kpucramn
npocMaTpuBaeTcs  (HOTOYMHOXKUTEIEM dYepe3 TOJCTOE€ CBUHIIOBOE CTEKJIO  BBICOKOMU
NPO3PaYHOCTH, YTO TO3BOJIIET CHU3UTH WHTCHCHUBHOCTH (POHA W3ITYUCHHUS, IMOCTYHAIOIIErO CO
ctoponbl KA. DHepreTrueckoe paspelieHie JeTeKTOpoB Ha TMHUM 662 k3B coctaBinser 8%.

OyHKIMM OTKJIMKA Ui 000UX JE€TeKTOpoB B MHTepBase sHepruil 10kaB — 10M»sB s
yriioB naaeHus 0-90° paccurTaHbl METOJOM YHWCIECHHOTO MOJEIUPOBAHUS C UCIIOIb30BaHUEM
nporpammbl GEANT u moaTBepkIeHBI 715 Psijia MOHOXPOMATHYECKUX JIMHUMA JTaOOpaTOPHBIMU
KaTuOpOBKaMHU.

ITporpamma paboTel mpubOpa MperycMaTpUBaEeT 1Ba OCHOBHBIX peXMMa HaOII0IeHUH.
1. HemnpepsIBHBIN (DOHOBBIN PEKHM.
2. PexuM BCHBILIKY.

B ¢oHOBOM pexuMe HempepbIBHO BEAYTCS U3MEPEHUSI MHTEHCUBHOCTH M3JIyYE€HHUS B psizie
PHEPTeTHYECKuX OKOH (8 — 12), Ha KOoTOpbIe pa30ouT sHepreTrdeckuii nuamna3on 1 0ksB — 12M»sB.
BpemenHoe pazpenienue coctapisieT 1 — 2¢. 9TO MO3BOJISIET KOHTPOJIUPOBATH, XOTS U ¢ HU3KUM
CHEKTPAJIBHBIM pa3pelleHueM, OOIlyl0 KapTHHY M BapHallud PEHTICHOBCKOTO M ramMma-
U3Ty4YeHUS Ha OKOJIO3€MHOM OpOMTEe M BBIACHUTH NPUYMHBI MX TNOsBICHUA. C MHOMOIIbIO
opueHTHpoBaHHOro Ha COJHIE AETEKTOpa TaKKe IMPOBOJATCS W3MEPEHHMsS] MHOTOKaHAJIbHBIX
JHEPreTHUecKuXx cnekTpoB B obmactu 200k3B — 8M»sB co BpemMeHeM HaKOIUIeHUs! OT OJHOM 110
HECKOJIbKMX MUHYT.

[Ipu oOHapyXeHHH COJIHEYHOW BCHBIIIKH MM TaMMa-BCIUIECKA MPHOOP TMEPEXOAHT B
PeXHUM UX TOAPOOHOI0 U3YyUEHUS C MPEIENIbHBIM CIEKTPAIbHBIM U aJallTUPOBAaHHBIM K YPOBHIO
MHTEHCUBHOCTH BPEMEHHBIM pasperieHueM. [IpoaomKuTeIbHOCTh TAaKOTO pexuMa U3MEpeHHUH
MOYKET JJOCTUTaTh 8-MH MUHYT JJIsl COJIHEUHBIX BCIBILEK U 4-X MUHYT JUIsl FaMMa-BCILIECKOB.
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JlBa netexTopa 0Opa3yloT JBa HE3aBUCUMBIX LU(POBBIX MCTOYHHKA. HemocpenacTBeHHbIE
IPOrpaMMbl U3MEpPEHUH (YUCIIO U FPAHHUIBI SHEPTeTUUYECKUX OKOH, YHCJIO KaHAJOB B CHEKTpaXx,
ypoBHU aaantanuu) coaepxarcs B [13Y npubdopa.

HNudopmaTuBHOCTH PHOOpPaA TPH MOTHOM pear3aluy ero BO3MOKHOCTeH cocTaBmsgeT 10 —
12MGaiit B cytku. Cymmaphas notpebisiemast MmomnocTs ~ 10 Bt. Bec npubopa «KOHYC-PDy»
OKOJIO0 32 KT.

beicTpelii penTrenoBckniit MoHuTOp BPM

E.B. ®enopossix, FO./1. Kotos, B.H. FOpos, A.N. Apxanrensckuii, A.C. I siHEHKO,
M.}O.3amnoposx1ieB
MockOBCKUI MHKEHEPHO-(U3UUECKUN HHCTUTYT (TOCYAapCTBEHHBIN yHUBEpCUTET), Poccust

Hayqnble 3aJa49M OKCIICPpUMEHTA:

e HCCICAOBAHHUC IPOLCCCOB HAKOIJICHUA MarHUTHOM OHEpIrunu " €€ TpaHC(I)OpMaI_II/II/I B
OHEPIUut0 YCKOPCHHBIX YaCTHULl U I/I3Hy‘ICHHI>'I BO BpCMs COJIHCUHBIX BCIIBIIICK;

e M3yuYeHHUE TMHAMUKHU MPOLECCOB SHEPTOBBIICICHUS B CIA0bIX BCIIBIIIIKAX.
esan 3xcniepumMeHTAa:

e  OBICTPBI MOHUTOPHHT JKECTKOT'O PEHTT€HOBCKOT0 M3my4eHus: COJHIIa B SHEPTETHUECKOM
nuanasone 20 — 600 k3B ¢ BpeMeHHBIM pa3penieHueM 10 2 — 3 Mc;

e OIpCACIICHUC BPECMCHHOI'O HpO(bHHH BCIIBIIIICK PCHTTCHOBCKOT'O U3JIYUCHUSA HaA COJIHI_IC B
ECTHU nmoaarala3oHax SHCPTHUHU.

OcCHOBHbIE XaPAKTEPUCTHUKHU

B ocHoBe mpubopa MCIONB3yeTcss OBICTPHIA CHUHTWUISAIUOHHBIA JETEKTOP HAa OCHOBE
AITIOMOMTTPHEBOTO MEPOBCKUTA, aKTHBHpPOoBaHHOTO IiepueM Y AlO3(Ce). OCHOBHBIE TTapaMeTpHI:
BpeMs BBICBEUMBAHUS — 28HC; IUIOTHOCTh — 5,35F/CM3; MaKcHMaJllbHasl JJIMHA BOJHBI B
ucmyckaemMoM criektpe — 347uMm. Kpucramn mmeer ¢opMy HMWIMHIpPA C pa3MepaMH: BBICOTA
10mMm, nuamerp 70MM. BPM peructpupyer msnyudeHue B mecTd Aud@epeHuanbHbIX U ABYX
MHTErpajibHbIX KaHanax B auamnas3one suepruii 20 — 600 xk3B.

Homep Juanazon, k3B | JddexTnBHasn Bpemennoe
KaHaJja ILI0IA/Tb, CM” pa3penieHHe
1 20-30 20
2 30-40 20
3 40 - 50 20
4 50-70 20 102 -3 Mc
5 70 - 130 20
6 130 — 600 15
7 20— 600 15
8 > 600 20

[Tpubop cocroutr u3 Osoka xperekropoB BPM-JI, KoTOpeIli ycCTaHaBIMBAaeTCS BHE
repMooTceka u 610ka 35ekTpoHukn bPM-DOM, pacnoyioxeHHOTro B TEPMOOTCEKE.
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IIpuHun padorsl

st ymensbIieHus: (poHa mepes; KpUCTauioM YCTaHOBJIEH KOJUTMMATOP C YIJIOM 3peHHs 6°.
N3mepuTenbHbIi KaHaT CTaOUIM3UPYETCS C TOMOIIBIO HMITYJIHCOB OT MPELUHU3HOHHOTO CBETOBOTO
UCTOYHMKA (CBETOAMOA), YCTAHOBIEHHOTO B KOJUTUMATOpE Mepe KpUucTamioM. Bpems peakiuu
cuctembl ctabunm3anuu lc. Cucrema ctabuimu3aluu peryaupyeT HampspbkeHue nutanus DDV,
YTO TMO3BOJIIET YCTPaHUTh, B YAaCTHOCTH, BJIMSHHUE BBIXOJHBIX XapakTepucTtuk @Y Bo Bpems
OoJbIIuX 3arpy3ok Aetekropa. Curtaisl ¢ @Y pa3nemnstoTcs Mo aMIUTUTY/IE Ha MIECTh KaHAJIOB,
COOTBETCTBYIOIIUX YHEPreTUUYECKAM JHAINla30HaM, YKa3aHHBIM B TaOJIMIE, U MOCTYIMAIOT B OJIOK
anekTpoHuKd BPM-OM nnsa maneHeiimeinr 00padoTku. B 61moke BPM-/I nmpenycmMoTpeHbl Takxke
JIBa MHTETPAJIbHBIX KaHaja JIsl raMMa-U3TyYeHHs.

Macca Bcero npu6opa bBPM 19,5 kr, macca 6moka nerekropa BPM-/] 5,5 kr.

ITnara Komnumarop
CBETOAMO/IA
Kpucrann
OOy YAIO3(Ce)
biok
Jlemurens JUCKPUMHUHATOPOB
[Ipenycunurens
Cxema
cTabuimu3anuu

Puc. 6. baiok nerexropos bPM-/{

MHoOroKaHaJIbHBI MOHUTOP YIBTPA(PUOIECTOBOTO U3TyUCHUS
DOOKA

10.J1. Koros, A.B. Kouemacos, B.H. IOpos
MOCKOBCKHI HHKEHEPHO-(PU3NIECKAN HHCTUTYT, Poccus

Hayunble 32124 JKCIePUMEHTA:

* HM3YYCHUC MCXAHU3MOB BO3HUKHOBCHUS U PA3BUTUA COJTHCYHBIX BCITBIIICK U Bapnannﬁ
COJIHCYHOTI'O U3JIYUYCHUS,

e UW3y4YEHHUE COCTOSIHHS BEPXHHX CIIOEB aTMOC(hephl 3eMIIu.

Iean 3xcnepumMenTa:
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e MOHUTOPHHI yJIbTpaduoaeToBoro uziayyeHus CojHIa B AUana3oHax JJIMH BOJIH:
(1-=11)8m; (27 —37) am; 121,6 aM;

e ompeneneHue Koppensauu Mmexay mnotokamu usnydenuss B XUV/EUV-muanazone u
MOTOKaMU U3ITyYEHUSI B IPYTHX SHEPreTUYECKUX JUANa30HaX;

e  OKKYJIbTAaI[MOHHBIE U3MEPEHUS MOMIONIeHUs yibTpaduoaeToBoro n3nyuenus: ConHua B
ciosix atMmocdepsl 3emiu ¢ Beicotamu oT 150 1o 500 km.

OcHOBHbBIEC XapaKTEePUCTUKH:

Monutop ®OKA mnpennazHaueH ajsi u3MEpeHUs: aOCOIIOTHOM MHTEHCUBHOCTH MSITKOTO
PEHTTEHOBCKOTO W BaKyyMHOTO YJIbTPaduOJIETOBOrO M3MyueHUI aucka CoJHIIAa ¢ BPEMEHHBIM
paspemrenueM 110 0,1c B Tpex mapax cnekTpanbHbix okoH B XUV/EUV-1uamna3one u B OJHOM —

OIITUYECKOM.
Bo Bpewmsi okkynbTanimoHHOM Monbl — HaOmomeHus aucka CoiHIA dYepe3 3eMHYIO
atMoc(epy — CKaHUPOBAHUE BEPXHUX CJ0eB aTMocdepbl 3emMiid TMO3BOJUT MOIYYUTh

pacnpezieieHue TeMIepaTyphl U MIIOTHOCTH, YTOUHUTH TEOPETUUECKUE U SMIIUPUUECKUE MOJEIN
TepMochepsl 1 HOHOCEPHI.
[Tpu6op ®OKA opuentupoBan Ha ComHIle.
OCHOBHBIMU YacTsIMU
npudopa ABISIOTCS
e osiok gerektopoB GOKA-
JIM, pacIoyiOKEHHBI Ha
maTdopMe HaAydHOM arma-

EDEILLK 3 Koneco ke apue-

EblX hHNeTROE paTtypsl CITyTHHKA,
CHCTEME NO3HUMOHH- o
POBAHMA KONeca : OPHUCHTH-PYEMOU Ha
O Comnnue (puc.7);
® OII0K ANEKTPOHUKH,
HaXOoIs-IIUICS B

repMOOTCCKE CITYTHUKA.

K
ONnKM ATOpPb B JCTEKTOpE HMEETCH

T CEeMb KaHAJOB PErUCTpaIuu

C penyE TopoM DoTOAMOA,

| n3ny-deHus. Kaxkaplii kaHan
e i = COJEPHKUT KPEMHHUEBBII
SERTRERIY doro-muon AXUV ¢upmsr B
cOOpKe C KOJUTMMaTOpOM,

Puc. 7. CTpykTypHas cxema mpubopa GOKA pEay CH-TTUTEIB u

npeobpaSOBa- SIE «HAITNMKEHNE-aaACTOTA-KO T,

CrnekrtpanbHble auana3oHbl kaHaioB Nel, Ne4 Ne2, NeS5 ompenpenstorcs ¢uibTpamuy,
HAHECEHHBIMHU HETIOCPEICTBEHHO Ha MOBEPXHOCTh AM0A0B. Kanans! Ne3 u Ne6 nMmeror BHEIIHKE
uHTepdepeHnoHHbIe PUIbTphl. B kanane No7 GpuiabTp OTCYTCTBYET.

Homep xkanana IupuHa cneKkTpajabHOIO OcHoBHBIE OoJaacTu
AUANa30Ha, HM IMHUCCHOHHBbIE BO3HMKHOBEHHUS
JIMHUH
1 <11 Kopona
2 27 —37 30,4 um — Hell [Tepexomnas 061acTh

3 12,6 Lya Xpovocdepa
4 0 <uw [ Kopowa |
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| 5 | 27-37 | 30,4 um — Hell | [Tepexonnas o6macTh ‘l
6 126 Lya  Xpomochepa
| 7 \l <1100 || || dotocdepa |

TouHOCTH HU3MCPCHUSA a0COIIOTHOM MHTEHCHBHOCTHU Mnopsiika HCCKOJIBKUX TIPOLCHTOB OT

nojHoro moroka. /lns u3mepeHus Bkiazga (OHOB KaHAJIbl MOTYT IEPEKPHIBATHCS IMOTHOCTHIO
MOTJIOIIAIOIIMMH WIIA KBAapIEBBIMU HIIbTpaMu. B KaXk10ii mape SKBUBAJCHTHBIX KaHAJIOB OJHH,
OCHOBHOW, HCIIOJIb3YETCS ISl TOCTOSHHBIX U3MEPEHNUN U OJUH, PE3EPBHBIN, I IEPUOINYECKON
KaTMOpOBKM OCHOBHOro. IloAaBisIONIyl0 YacThb BPEMEHHU pE3EpBHBIE KaHAIbl 3aKPBIThI
MOIVIOUIAIOIIMM KOPILyCOM JE€TEKTOPA, YTO YMEHbUIAET JETPAJALAI0 dTUX KAHAJIOB.

Macca 610ka nerekropoB ®OKA-JIM cocrasnsiet 3,3 Kr.

Teneckon-cnekTpoMeTp AJis N300pakaroliel peHTIeHOBCKOM
crnektpockonuu Connua TECHUC

C.B. Ky3un, U.A. Xutnuk, O.U. byraenko, A.Il. Urnarees, A.B. Mutpodanos, C.A. boraues,
A.A. Ilepuos, FO.C. UBanos, C.B. Illectos, H.K. Cyxonpes

Ouznyeckuii uHcTUTYT WM. [1.H. JleGenea Poccuiickoit akagemun Hayk, MockBa, Poccus

o HccnenoBanue CTPYKTyphl W AUHAMHUKHA COJHEYHOM KOPOHBI M NEPEXOIHOrO CIIOSA
COHEUHOH aTMocheps! B auanasone remmeparyp 0.05-20 v K.

. Mounutopunr u peructpauus MccnenoBaHue CTPYKTypbl U JAMHAMHUKH COJTHEUHOM
KOPOHBI_HM TIEPEXOJHOTO CJIOS COJTHEYHOUW arMmocdepbl B nuamazone Temmepatyp 0.05-20
miH 'K,

° MOHI/ITOpI/IHI‘ U perucTpanusa COJHCYHBIX BCIBIIICK. I/ICCHGI[OBaHI/Ie MCXaHHM3MOB HX

BO3HUKHOBEHUSI U 0OCOOEHHOCTEH Pa3BHUTHUS 10 aHAIN3Y BPEMEHHBIX NMPO(UiIeH M CIEKTPOB
BCITBIIICYHOTO M3JIyYeHHsT M M3MEHEHUIO CTPYKTYphl MAarHMTHBIX TOJed B 001acTu
BCITBIIIICK.

. CrniexTpanbHas OUAarHOCTHKa (OmpeAeseHHe IUIOTHOCTH W TEMIIEPaTypHOI'o COCTaBa)
ropsiueil niaa3mMbl akTUBHBIX 001acTeil U o0nacTeil BCIbIIEK.

. UccnenoBanne  HecTaMOHAapHBIX — SIBIEHUH  (BBIOPOCOB ~ KOPOHAJIbHOW  IUIa3MBl,
SPYNTHUBHBIX TPOTYyOEpaHIeB, TpPaH3UEHTHBIX (eHoMeHoB) B armochepe ConHma u
M3YyUYeHHE WX TeOMarHuTHON 3(PPEeKTUBHOCTH.

. Pa3zpaboTka MeTOJ0OB paHHEro MPOTHO3UPOBAHMS MAarHUTHBIX Oypb M BO3MYLICHUH B
3eMHOI MarHuTocdepe.

Iean 3xcnepumMenTa:

® MOHUTOPUHI COJHEYHOW AaKTUBHOCTH C BBICOKMM BPEMEHHBIM (10 CEKyHIbl) U
POCTPaHCTBEHHBIM paspemieHueM (1 — 2 yri. ¢);

® lCCIEIOBAaHUE PEHTICHOBCKH-aKTUBHBIX obOnacteii Ha ConmHIE W HMX JBOIIOLUHU
(axTUBHBIE 00J1ACTH, KOPOHATIBHBIE ABIPHI, SIPKHE TOUKH, BCTIBIIIKH, TPAH3UEHTHI U JIP.);

e nHabmonaenue conHeuHord EUV-koponsl Ha pacctosaum ot 0,7 10 4 paguycoB CoiHia ¢
BBICOKHM IPOCTPAHCTBEHHBIM Pa3peIlIeHUEM;
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® JHAar"HoCTHKa COJIHEUHOH INIa3Mbl IIO PCHTICHOBCKUM I/I306pa)KeHI/I$IM COJIHI_Ia,
MoJiy4a€MbIM OJJHOBPEMCHHO B HECKOJIbKUX CIICKTPAJIbHBIX KaHajlaX,

® JCCIC/IOBAHME BIMSIHUSA COTHECYHON aKTUBHOCTH Ha BCPXHIOKO aTMOC(i)epy 3emn.

OcCHOBHbBIE XaPAKTEPUCTHKU:

TECHC - 3T0 KOMIUIEKC KOCMHYECKHX TEJIECKOTIOB, pa3pabarbiBaeMblii B JlabopaTtopuu
pentrenoBckoid actpoHomMun CoinHia dusnueckoro mHcetutryTa Poccuiickoil AkaaeMuu Hayk
(OPUAH) nns uccnenoBaHus CTPYKTYPhI U TUHAMHUKU COJIHEYHOW KOPOHBI C MPOCTPAHCTBEHHBIM
pas3pelieHueM /10 2 yrioBbIX CeKyH U BpeMEHHBIM pa3penieHuemM Meree 30 ceKyHI.

[Mpudop TECUC cocrout u3 61oka natunkoB TECUC-B/I, 6moka anexrpornuku TECHUC-BD u ontrueckoro
maruuka TECHUC-OJ/l, mpemHazHadueHHOTO I KOHTPOJNA IO 3Be3JaM TEKYIIeW TpPeXOCHOH OpHEHTAaluu C
TOYHOCTHIO 110 1.

l'abaputer mpubopa: 010k maruukoB — 2200x500%300MM, OJOK DIEKTPOHUKH —
300%x250%236mM, Onok ontudeckoro natumka 450x200x150mMm. Macca npubopa TECUC — ne
Oonee 76kr.

HNHcTpyMeHTAIBLHBINA COCTAB:

Kommiekc annapatypsl TECHUC BkitodaeT 5 Hay4HbIX HHCTPYMEHTOB:

0 N3o6paxaronuii cnekrporenaromerp B auHun MgXII 8.42 A (MISH - MgXII
Imaging Spectroheliometer)
0 Crextporenaromerp kpaiiHero ynbTpaduoserosoro nuanasona (EUSH - EUV
Spectroheliometer)
0 JBa Teneckona kpaitnero ynsrpagpuonerororo auamnazoHa (FET - the Full-disk
EUV Telescopes)
0 Koponorpag kpaiinero ynsrpaduoneroBoro guanasona (SEC - the Solar EUV
Coronograph)
0 Pentrenosckuii poromerp-cnekrporennomerp COMHKC (SphinX)
MHCTPYMEHT 3AAUN OIIMCAHUE JUATIA30H IIOJIE YI'JIOBOE
NCCIEJOBAHUA | THCTPYMEHTA JJINMH BOJIH 3PEHUA | PA3PEIIEHUE
MISH HccnenoBanue CrieKTporeTnoMeTp Hy6mer muHMiA 1,15° 2" Ha TUKCEIh
MPOCTPAHCTBEHHOTO Bparra co BOJIOPOIOTIOIOOHOTO
pacrpeneneHus u chepuueckum  [mona MgXII 8.418 A (moTHBIi
JUHAMHKH TOpsTIei W30THYTHIM u 8423 A JHCK
COJIHEYHOH MJIa3Mbl | KPUCTAIUIMYECKUM CouHIia)
B 00JyIacTH 3epKaIOM
TeMIepaTyp OKOJIO
10" K
EUSH CrnekTpaneHas | CIIEKTPOreIMOMETP 280-330 A 1,24° 4.4n
JUArHoCTUuKa KpaﬁHCFO (HepHeHHI/IKyHHpHO
(hu3nIecKux YIBTPa(rOIECTOBOTO (TomHbIi OCH JTUCTIEPCHUH)
napaMmeTpoB Juarna3oHa ¢ JIUCK 1.5'(Bnomas ocu
(TmoTHOCTH H IUPpaKINOHHON Conuna JWCTIepCHH)
TeMIepaTyphl) pemIeTKoM CIKATEIN
COJIHEYHOM IJ1a3Mbl HaKJIOHHOTO BIIOJIb OCH
B obmactu TaJieHus U JCTIepCHH)
temnepatyp (0.05- | doxycupyrommm
20)-10° °K MHOTOCJIOHHBIM
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napaboJUTMYeCKUM
3epKajioM
FET [Tonyuenue Teneckomn cucTembl 130-136 A 1,0° 1.7" Ha ukcenb
(Teneckor 1) N300pakeHUH Fepllleﬂjl c (monHbIH
CoJtHIIa C BBICOKAM |  MHOTOCJIOMHBIM JTACK
MPOCTPAHCTBEHHBIM | MApabOUTHUECKUM Counxiia)
U YIJIOBBIM (hokycupyronmm
paspelieHuemM B 3epKaIoM
obacti
TEMIIEPATypP OKOJIO
15-10° °K
FET [Mony4eHue Teneckor cuCTEMBI 290-320 A 1,0° 1.7" Ha IUKCEb
(Teneckor 2) MN300paKeHUI Fepmenvs{ c (ToTTHBII
CosHIIa C BBICOKAM | MHOTOCJIOMHBIM JTICK
MPOCTPAaHCTBEHHBIM | TapadOILTMYECKUM ConHua)
U YIJIOBBIM (okycupyromum
paspeleHuem B 3epKajioM
obiacti
TEMIIEPATYP OKOJIO
50-10° °K
SEC HccnenoBanue Koponorpad 290-320 A 2,5° 5" Ha MUKCEIb
CTPYKTYPBI U cucteMbl Puun- (BHYTpeHHSIS
JIUHAMHKA Kperbena 1 BHEIIHSS
KOPOHAJIbHBIX KOpOHa Ha
BBIOPOCOB BEIllECTBA paccTosHUN
Ha PAaCcCTOSHUIX JI0 or 0.7 o 4
4 CONMHEYHBIX COJIHEUHBIX
paanycoB pannycoB)

Kaxxaplii U3 TenecKomnoB sBIsieTcsl aBTOHOMHBIM HHCTPYMEHTOM U CIIOCOOEH paboTaTh
HE3aBHCHUMO OT JPYTUX HAYYHBIX IPHUOOPOB, a TAKKE B KOMIUICKCE C HUMHU.
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MHorokaHanbpHbIN comHeuHbId poToMeTp COKOJI

B./. Kysnenos, FO./1. Kyrxkna, H.U. Jle6enes, C.U. bonasipes, 1.M. Konaes

WucTuTyT 3eMHOTO MarueTumMa, HOHOC(EPHI U pacrpocTpaHeHus paguoBosH uMm. H.B.IlymkoBa
Poccuiickoii akanemun Hayk, Tpounk, Poccus

Hayunble 3a1a4M 3KCIIEPUMEHTA:
e H3yueHUE BHYTpeHHero crpoeHus CoiHIa MEeTo/1aMu TeIM0CEeHCMOIIOTHH.
Iean 3xcnepumMenTa:

e JIOJITOBPEMEHHBIC HENIPEPHIBHBIC HAOIIOCHNS BapHalliii MTHTCHCHBHOCTH COJTHEYHOTO
M3JIy4eHHs B quarna3zone JiuH BojH 280 — 1500 uwM;

e W3y4YeHHUE HA OCHOBE MOJYYCHHBIX M3 HAOIOJICHUI CTICKTPOB INI00ATBHBIX COTHEYHBIX
KOJIeOaHMI XapaKTepUCTUK BHYTpeHHUX ciioeB CoJHIIA;

e  H3y4YeHHUE 3aBUCHMOCTH MAPAMETPOB COTHEUHBIX KOJI€OaHUI OT YPOBHSI COTHEUHOU
AKTUBHOCTH.

OcHOBHbBIE XapaKTePUCTUKH

Conneunslii poromerp COKOJI npeanasHadeH st U3MEpEeHUsl Bapyaluii HHTEHCUBHOCTH
u3nydeHuss CojHIIA B CeMM ONTHUYECKUX JHana3oHax OT OMMKHeH yipTpaduojaeToBoi a0
UHpakpacHO oO0macTeil cHekTpa ¢ LEJIbI0 OINpPENEeNICHUs] XapaKTEPUCTHK TJI00aTbHBIX
COJIHEYHBIX KOJICOaHHH.

[Tpubop cocTouT W3 OAHOrO OJIOKA, KOTOPHI YCTaHABIMBACTCS BHE TE€PMOOTCEKA U
OPUEHTHPYETCSI ONTHYECKON Ocbhio Ha LeHTp ConHIA.

Homep HenTpanbHast ;uinHa BoiHbl | IllupuHa crieKTpaJbLHOIO
AUANA30HA | CNEKTPAJILHOIO AMANa30HA, HM AUANa30Ha, HM
1 280 30
2 350 35
3 500 50
4 650 65
5

IIpuHuun padorsl
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CostHEeYHOE M3ITyYCHHUE, TOMAJA0IIee Yepe3 ONTUYCCKYI0 CXeMy Ha (OTONPHEMHUKH,
CO3lIaeT B HUX (POTOTOKH, MPOMOPIIMOHAIBHBIC BEITHUUHE
OCBEIICHHOCTH BXOJHBIX OKOH (poTOMETpA.

[Tocne mpeoOpa3oBanusi (HOTOTOKOB B  HYaCTOTY
CUTHAJI, HAKOTUICHHBIN 32 BpeMsl OTACTHLHOTO U3MEPCHHS,
MOCTYMAeT B CHCTEMY 00paOOTKH HHPOPMAIIH PUOOopa u
3aTeM B TEIEMETPUUYECKYI0 CHCTEMYy CITyTHHKA. Bpems
HAKOIUICHUS CUTHAJIA COCTABISACT | CeKyHIy.

®dotomerp HaOmomaetr CoiHIE Kak 3BE3y, 4TO
MO3BOJISIET ~ PETHUCTPHPOBATH  COJHEYHBIC  KOJEOaHUs
nuskux creneneii (I < 3).

OTHOcHTeNbHAS pa3peliaroniasi CrIocoOOHOCTh IO

-6 .
HNHTCHCHUBHOCTHU COCTAaBJIACT 10 oT IIOJTHOH

HHTCHCUBHOCTU HU3JIYyUCHUA COJ'IHI_[a Ha BpPEMCHHOM

untepane 30c. Ilome 3penuss doromeTpa - 2°.

Pazpematommiass  CmocoOHOCTh ~ JaTyMKa  OPUEHTALUHU
doromerpa B HampaBienue Ha ConHIE - 5 YIJIOBBIX
CEeKYHI.

I'abapurnbie pasmeps - 130x130x510 mm.

Macca - 5,2 xr. Duepronorpediaenue — He 6osee 10 BT.

Puc. 10. Conneunsrii poromerp COKOJI

Ananuzarop 3apskeHHbIX yacTul «JIEKTPOH-M-TTECKA»

M.U. ITanacrok, FO.U. /leancor

Hayuno-uccnenoBaTenbCkuii MHCTUTYT siAepHoi pusuku umenn J[.B. CkoOenbipiHa,
MOCKOBCKOTO IroCcy1apCTBEHHOI0 YHUBepcurera uMmeHu M.B. JlomonocoBa, Poccust

Hayunble 3a1a4u JKCTIEPUMEHTA:

e HCCIIEIOBAaHHE JUHAMUKU OOJIACTH IPOHUKHOBEHUS COITHEYHBIX KOCMUYECKHX JIydei
(CKJI) B marnutocdepy 3emiiu BO BpeMs TeOMarHUTHBIX BO3MYLICHUH;

e HCCIICJIOBAaHHE JUHAMUKHU TIOTOKOB PEISITHBUCTCKUX AJIEKTPOHOB B MarHuTocgepe
3emin;

e  UW3y4YCHUE MMOBEJICHUS ICKTPOHOB B 00JAaCTH BHYTPEHHETO PAJUAIIMOHHOIO T0sica
3eMin.

ey 3kcniepuMeHTa:

e H3y4YEHHUE SHEPreTUYECKUX CIIEKTPOB U MOTOKOB MPOTOHOB, alib(a-yacTULl U 1ep
rpynnsl C, N, O, yCKOpPEHHBIX BO BpeMs COJTHEUHBIX BCIIBIIIEK;

e  perucrTpais MoTOKOB U MOCTPOCHUE CIIEKTPOB COIHEYHBIX JIEKTPOHOB B
sHepreTuueckom nuanasone 0,2 — 4,0 MaB;
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e perucrtpais MoTOKOB U SHEPreTHUECKUX CIIEKTPOB IPOTOHOB U siiep Ha opOuTe
CIIyTHHUKA.

OcHOBHbIE XapaKTEPUCTUKH H COCTAB

|| Perncrpupyembie XapaKTepUCTHKH \| JHepPreTH4ecKuii ANana3ox |
n 1S

CrexTpbl U TIOTOKH JIEKTPOHOB 0,2 —-4,0 MaB
[ToToku a-yacTun 5 — 24 MaB/nykion
[Totoxu sinep C, N, O 6 — 15 MbB/aykion

IIpu6Op pacCUNTaH HA PEFUCTPALIHIO TOTOKOB 10 5% 107 wacTui/cM™c-cTep.

[Tpubop cocrout u3 aAByx O10k0B: 010K neTekTopoB «IJIEKTPOH-M/I-ITIECKA», 610k
anekTpoHuku « AJIEKTPOH-MD-ITECKA.

OCHOBHBIM 3JIEMEHTOM OJIOKa JIETEKTOPOB SBISIETCS TEJIECKON — CHCTEMa U3 YEThIPEX
TOJTYPOBOIHAKOBBIX KPEMHHEBBIX JICTGKTOPOB, IUIOMAABI0 ~ O6CM° M TOIIIMHOH 375MKM,
pacmoyIoKEeHHBIX JIpyr 3a JIpyrom. (Bropas mosjoBuHa Bcex 4YeThIpeX IETEKTOPOB COCTABISET
pe3epBHBIN Teneckon). /i pacimpeHust 3HEPreTUYECKOro Tuana3oHa perucTpUpyeMbIX 4acTHIL
MEX]Y JETEKTOpaMH PacIioyIOKEHbl NOTJIOMAIOIINEe (GHUIBTPHI.

[Ipunuun paéorsi:

[pubop «DJIEKTPOH-M-IIECKA» mnpencraBiser co0OH YeThIPEX3JIEMEHTHBIH
MOJTYTIPOBOTHUKOBBIN  TEJIECKOM, TpeIHA3HAUYEHHBIA JUIS PETUCTPAlldH AIIEKTPOHOB,
NPOTOHOB, anb(a-yactury u saep rpynnsl CNO B OKOJIO3EMHOM KOCMHYECKOM
IPOCTPAHCTBE METOJIOM «IIPOOET — SHEPTOBBIACICHUEY.

[Tpubop conmepkUT ABa MapauiedbHBIX TEJIECKONA, COCTOSALINX M3 JETEKTOPOB IUIOIIAbIO
~ 6 cM’. Bee JETEKTOPBI UMEIOT TOJIIUMHY padodeit wactu 0,375Mm u moamoxku 0,6mMm. [TepBorit
JNETEKTOp 3alllhIleH aliOMUHUEBBIM  (Quibtpom Tommuuod 0,Imm. Brtopoit aetexTop
pPacIoJIOKEH HEMOCPEACTBEHHO IOA MEpBbIM. MeXay BTOpPbIM M TPETBUM JETEKTOPaMHU
pacmojoXKeH aTlOMUHUEBBIM (UIBTp TONMUHON 4,5MM. Mexay TpeTbUM U YETBEPTHIM
JIETEKTOPaMH PACIIOJIOXKEH JIATYHHBINA (PUIIBTP TOJIIUHON 7MM.

DJIEKTPOHBI PETUCTPUPYIOTCS B MEPBBIX TPEX JIETEKTOpaxX B JIMANAa30HE SHEPTrOBBIICICHUI
0,1 — 0,8 M»aB. DiekTpoHBI perucTpupyrorcs Ha (OHE MPOTOHOB ¢ dHeprueit >80M»aB. B
MEPBBIX JIBYX JETEKTOPAX MPOTOHBI UACHTH(PHUIIMPYIOTCS KaK YaCTHIIBI, BBIICISIONINE YHEPTUIO
>2 M»B. B TpeTbeM AeTeKkTope i perucTpaiu NpoToHoB 3a7aH nopor 1,5M»B. B uerBepTrom
JIETEKTOPE YCTAHOBJIEH MOPOT ISl perucTpanuu peasTuBUCTCKUX yactull ~0,1M»B. Bknagom
MOTOKA 3JIEKTPOHOB C 3Heprueit >14 M»sB B paanallMOHHBIX MOSICAX U COJHEYHBIX KOCMUYECKHUX
Jy4yaxX MO CPaBHEHMIO C TIOTOKOM MPOTOHOB ¢ sHeprueit >80 M»sB moxHo npeHebpeus. [loToku
anb(a-yacTHIl PETUCTPUPYIOTCS B TEPBOM U BTOPOM JETEKTOpaxX IMPH HSHEPTOBBIICICHUU
>12M»aB. Ilotoxku spep rtpymmsl CNO  perucTpupylorcss B IEpBOM JIETEKTOpE IpHU
sHeproBbiaeneHns X >40M»aB.

B 3aBrcuMOCTH OT BEIWYMHBI CUTHAJIOB C ACTCKTOPOB HCIIOJIb30BAaHHAA JIOTMKaA 0T6opa
IMO3BOJIACT BBIBOAUTH HHTCHCUBHOCTH CUCTA B CICAYIOIIUX KaHAIaXx:
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Ne i/mt | Peructpupyemsie gactuiisr, MaB Ne i/t | Peructpupyemsie yactuiibl, MaB
11 e—0,2—-1,0MsB I16 p—16-28 MsB
I12 p—4-16 MsB I17 o— 16 - 24 MbB/nyKI0H
I13 o~ 5 - 16 MaB/nykion 18 e->4,0 MaB
14 Snpa rpymmet CNO 6 — 15 MaB/ayk | [19 p—41-55M»sB
I15 e- 1,0-4,0 MsB IT10 p—> 80 MaB
Pasmepst  GmokoB mpubopa: «IJIEKTPOH-MI-TIECKA» — 200x186x140 wmwm,

«QJIEKTPOH-MDO-IIECKA» — 258%x150%150 mm.

Maccst 610k0B npubopa: «JIEKTPOH-MJI-TTECKA» - 2,240,2 xr, «9JIEKTPOH-M3-

[ECKA» - 2,310,2 kr.

CnyTHUKOBBIN TEJIECKOM 3JIEKTPOHOB U MPOTOHOB
CTIII-®

A.B. lynnuk, B.K. Ilepcukos

XapbKOBCKUI HalMoHanbHbIN yHUBepcuTeT UM. B.H.Kapasuna, Ykpanna

Hayunble 3a1a4m JKCTIEPUMEHTA:

HCCIICOOBAHUC IUHAMHWKU SHCPTCTUUCCKHUX CIICKTPOB W IMHUTY-YTIJIOBBIX pacnpeﬂeneHHﬁ
BBICOKOYHEPTHYHBIX AJIEKTPOHOB W NMPOTOHOB PaIUAIIMOHHBIX TOSCOB 3€MJIM BO BpEeMs
MarHuTocepHblx Oyppr U CyOOypb, B pe3yjbTaTe BO3JAEHCTBHUS BBICOKOCKOPOCTHBIX
MIOTOKOB COJTHEYHOTO BETpa Ha MarHuTochepy 3emiu;

UCCIICIOBAaHUE BOJIHOBBIX IPOLIECCOB M JAMHAMHKH BBICOKOIHEPIeTUYECKHUX YAacCTHIl B
Marautocepe 3emiu.

esan 3xcniepumMeHTa:

OTIpeNIeICHUEe BBICOT NPEUMYIIECTBEHHOI'O BIIMSHUS JJIEKTPUYECKOW M MarHUTHOM
KOMIIOHEHT (PIIyKTyal[Mii MarHUTHOTO TOJIsSI 3€MJIM Ha Ipolecc paauanbHoil auddysun
YaCTHUI] paJAUAIIOHHBIX MOSICOB;

ONpeNieJICHue 3aBUCHUMOCTH TIOKa3aTelis CTEMEHHOIO CHEKTpa B MHUTY-YTJIOBBIX
pacIpeenaeHusaX BBICHINNAIOMINXCS JJIEKTPOHOB 0T BeauyMH Dy, K, m AU- unIekcos,
XapaKTePU3YIOIINX MarHUTY Iy MarHUTOC(EepHON OypH Ha Pa3TUIHBIX ITUPOTAX;

MOMCK KOPPEJISAIIMOHHBIX B3aUMOCBSI3€d MEXKIy PaauOBCIUIECKAaMHU HA Pa3HBIX YacTOTax,
pPEerucTpUpyEMbIX Ha YPOBHE MOBEPXHOCTH 3€MJIM HA CPEIHUX IIMPOTaX, U COTHEYHOM,
MarHuTo- U HOHOC(HEPHON aKTUBHOCTHIO;

HCCIICOJOBAHUC IIPUPOJbI MHKPOBCIINICCKOB OHEPIUYHBIX JJICKTPOHOB 110 BHCUIHHUM
paarualiiOHHBIM ITOsCOM 3CMJ'II/I;

N3YyUYCHUC B3aMMOCBs3U IIOTOKOB 3aXBaA4YCHHBIX u BBICBHIITAOIIUXCSL HaCTHI]
Mal"HI/ITOC(I)epHOI‘O NPOUCXOKACHUA C IIPOTOHHBIMH BCIBbIIIKAMH Ha COJ'IHI_IG n
COJIHCUHBIMH KOCMUYCCKHUMU JIYUAMHU,
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e TIpPOBEpKa TUIMOTE3bl O T'CHETHUYECKOH CBS3M IMOTOKOB BBICHIMAIOMIMXCS SHEPTUUYHBIX
3JIEKTPOHOB M3 PAJMAIMOHHBIX TOSICOB 3eMJIM M MexaHu3dMa reHepanuu BY
PaAMOBCILIECKOB.

OCHOBHbIE XapaKTEPUCTUKH U COCTAB:

[Tpubop MO3BOJISIET PETUCTPUPOBATH MTOTOKH:

e DJIEKTPOHOB B Iuanaszone suepruii 0,4 — 14,3 MaB;

e TIPOTOHOB B AuMana3zoHe ’Hepruit 9,8 — 61,0 M»aB;

e amb(da-gactun B auamazone sHepruit 37,0 — 246,0 MaB.

[TpubGop coctout u3 6;10ka aerexkropoB CTII-D/I, ycTaHaBINBaeMOro BHE T€PMOOTCEKA
KOCMHMYECKOT0 arnmapara, u 6jioka 00padotku nudposoit uapopmaruu CTII-D3. brnok getek-
TOPOB COJEPKUT B ce0e ABa UICHTUYHBIX KPEMHUEBBIX MO3UIIMOHHO-YYBCTBUTEIBHBIX
MaTPUYHBIX JAETEKTOPA, KAKIbIM pazmepoM 45x45mMmM u TonmuHoi 350MKM, U 1Ba
CIMHTHUISIIIMOHHBIX JAeTeKTopa Ha 0a3e kpucramwioB Csl(Tl), mpocMmaTpuBaembIx GpoToaHOAMH
6onbmoi momaau. Ilone 3perus teneckomna cocranuger 97x97°. Pazmep kaxaoro u3 36
KBaJIPATHBIX YJICMEHTOB MaTPHUIIBI HA TTOJYIPOBOJIHUKOBOM JIETEKTOPE COCTaBIsICT 7,3%7,3 MM,
YTO TIO3BOJISICT TOJIYYUTh CPEIHES YIIIOBOE Pa3pelieHUE B OOIIEM IT0JIe 3pSHHS TEJIECKOMa OKOJIO

8°. DddexTruBHBIC MIOMATN KaXKIOTO U3 MOJTYITPOBOIHUKOBBIX JETEKTOPOB — 20CM2,
CUMHTWUISIITUOHHBIX KPUCTAII-TUYECKUX IETEKTOPOB — 36 1 49cm’. ['eomerpuueckumii pakTop
npudopa cocramuseT 20 cM? ‘cTep.

Macca npu6opa CTIII-® cocraBnser okono 16 Kr.

80

#Si, h=10,03cm
45%45mMm

Puc.11. Cxema 6s10ka gerexropos CTII-DJ]

D1, D2 — xpeMHUEBBIE TTO3UITUOHHO-TYBCTBUTEIIBHBIE TIOJIHOCTHIO 00ETHEHHBIE Pin-JE€TEKTOPHI,
D3, D4 — cuMHTUIUISMOHHBIE 1€TEKTOPBI.

Marautomerp CM-8M

B.®. BOI_IKaJIeBl, B.A. .HCFKOBl, K.E. an‘{aHI/II[SCI, B.H. IOpOB2
' o'y HIIII «I"eonoropassenka», Cankr-IletepOypr, Poccus
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> MoCKOBCKHif WH)XEHEpHO-(QU3NYeCcKuid MHCTUTYT, Poccust
Hay4yHble 321241 IKCIIEpUMEHTA:

o HccinengoBaHue KOppCJ’IHHI/Iﬁ IOTOKOB 3aps’KCHHBIX 4YaCTHUI Ha 0p6I/ITe CIIyTHHKa C
BO3MYIICHHUAMHA I'€COMAariHuTHOI'O I1OJIA

esn 3kcniepuMeHTa:

o MOHI/ITOpI/IHI‘ MarHuTHOTO IOJIS 3eMIIH

e OmpenerieHne OPUCHTAIIMH MTOTICPEIHBIX OCEH KOCMHUYECKOTO amnmapara 10 MarHUTHOMY
OO 3eMITH

OcHoOBHbBIE XapaKTEePUCTUKHU:

 Mapavep  Sumveme

JluHamuueckuii quana3oH usmepeHuil, H1u -55000 ... +55000
Tun npeoOpa3zoBaTens DeppOo30HI0BEIN, TPU
OpPTOTOHAJILHBIX AaTYUKA

Pa3pemaronias cioco6HOCTH, HTJ 150 — 300

TounocTs onpenenenus nonoxenus oceit KA, yri. rpaa. | 2 — 3(B HEBO3MYIIIEHHOM I10JI€)

Kamubposounoe mose, HT1 10000 — 13000

[TorpentHOCTh KATMOPOBOYHOTO CUTHAA MO BXOTY <+ 1% (= 100 5Tn)
 Bunsuxomorocwrsara | Awworoswi

[ToTpebisiemast MOITHOCTH, BT <2,0

Konctpykuus JlaTunky Ha TaHTre JUIMHOU 4M

MarautHoe InoJjie, co3gaBacMo€ CUCTEMaMM CIIYTHHUKaAMH B MCCTC HAXOXICHUSA AAaTYUKOB,

He Oonee 250 HTn npu BkIOYEHHOM cucteme opueHTauuud M 60 HTI MpH BBIKIIOYEHHOU
cucteme opueHranuu KA.

biok ynpagiieHust 1 coeIMHEHUI
BYC-OM

n.B. KO3J‘IOB1, A HOBI/IKOBz, Al P}I60Bal, T.JL. LHr[arHHal, B.T. KapI/IMOBl, M.H.
HYCTOBaJ'IOBz, N.E. FpOMKOBaZ

1 o o o
I/IHCTI/ITYT KOCMHWYCCKUX UCCIICAOBAHUUA Poccwuiickoit dKaJICMHU HAyK, MOCKBa, Poccus

>OTKpBITOE AKIUOHEPHOE 061ecTBO «Oco60e KOHCTPYKTOpcKoe 6r0po AAJIAMy, Bumkex,
KsIpreizcran

Ha3zuauyenue 0J10Ka

bnok BYC-O®M ocymectBisier cBa3b HayuHblx mnpubopoB KHA «DPOTOH» co
ciTy>)keOHbIMH cucTeMaMu kocmuueckoro anmnaparta (BATC, COC u BKY) u npeanasnayen s:

1) mpuema ot GoproBoro ympamisomero komiuiekca (BKY) ¢yHKkunoHanbHBIX KOMaHT
yIpaBJICHUS pEeXUMaMH pPa0OThI KOMIUIeKca Hay4dHoil ammapatypbl «DOTOH»,
Pa3MHOKEHHUS, pa3BsA3KU M MOCIEAYIOIIECH BbIIaul UX HA Hay4YHbBIE IPUOOPHI;

2) mpuema ot cuctembl 3HeprocHaOxkenus (COC) GoptoBoro muTaHus, (GOPMHPOBAHUS
paspelieHus (3anpeTa) Ha Bbllauy HANpsDKEHUs MUTaHUS B HAy4YHbIE TPUOOPHI;
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3) ¢dopmupoBaHHs U BBIJAYM B HAyYHBIC TPHOOPHI crienraibHbIX pu3HakoB (CBET/TEHD,
BHINP/CILHNP), xapakTepu3yonux yCJIOBHs HAXOXKICHUS KOCMHUYECKOTO armapara B
JTAaHHOU TOYKE OPOUTHI;

4) ¢dopmupoBanus u Bbimaun TM-mapamerpoB B Tenemerpuueckyto cuctemy (BATC) o
pekuMax pabOThl HAYYHOH amnmapaTyphl,

5) dopmMupoBaHUs U BBIIAYM KOHTPOJBHBIX MAPAMETPOB Ha KOHTPOJIHHO-UCIBITATEIHHYIO
anmapatypy (YXBUW) mpu Ha3zeMHBIX KOMIUIEKCHBIX HCIIBITAHUSX BO BCEX PEXHMax
pabotet KHA «®OTOH».

TexHu4yeckHne XapaKTepUCTHKH

— MakcuManbHOE KOTHYeCTBO (DYHKIIMOHABHBIX KOMaH/I, BhIJJaBaeMbIX ToTpedouTessim: 160;

— Hanpspkenne nuTtanust ¥ BbLIauu QyHKIIMOHAIBHBIX KOMaH[: +27 f;s B (mmnsr HIHA, 111V);

— JmurensHOCTh KOManaHOTO MMMyJkca: 0,1 — 0,3 c;

— MaxkcuManbHbIN TOK Harpy3kH B 1enu komaua: 0,7 A;

—  TM-nmapamerpsr u npusHaku CBET/TEHb (BILIWP/CILMP) BbimaroTcs moTpedutensM B
BUJIE «CYXUX KOHTAKTOBY;

— Macca 610oka BYC-®M — ne 6omee 11 kr.

Cucrema cOopa U peructTpanuy HayqHoU nH(opMauu
CCPHHA

N.B. Yynkos, K.B. Anydpeiiunk, [I.I.Tumonun, A.B.Cemenon, A.A.KonoBainos, A.B.
Hukudopos, M.B. Bynros

NHCTUTYT KOCMHUYECKUX HcclienoBaHni Poccuiickoi akagemMun Hayk, Mocksa, Poccust

Ha3na4yenue cucremsl
1. CCPHMU ocymectBaser coop nHGOpMaIiu OT KOMIUIEKCa HAYYHOU ammaparypbl U XpaHEeHUe
€€ B JIOJITOBPEMEHHOW IMAMSTH.
JlaHHbIe TpeACTaBISIOT co0oi MH(OpMaIMOHHBIE IM(pPOBBIE MaccHBBl 00beMoM 10 960 OuT.
CkopocTh mepenadn Kaxaoro maccuBa cocraBisieT 62,5 winm 125 Kout/c. Uncmo MCTOYHUKOB
uHpopmanuu — 19. Pacnpenenenne maMsaTi MeXy UCTOUHUKAMH ITUPpoBBIX MaccuBoB (MLIM)
YCTaHABIIMBAETCS B COOTBETCTBMM C KBOTAaMH M MOKET H3MEHSATbCS MO KoMmaHgam. OObeM
nHdopmaruu or KHA — no 1 I'GaitT B cyTkwm.
2. CCPHU ocymectBisier npueMm ciayxeOHoW uHpopmauuu ot cuctembl BATC (6oproBoit
anmapaTtypbl TeJIECUTHAIM3AINH ) U COXPaHEHHUE €€ B IOJITOBPEMEHHON MaMsITH.
O6bvem nnpopmanuu or BATC — 1o 44 MOailT B CyTKH.
3. CCPHM ocymecTBnsieT Boljauy B HayYHbIC MPUOOPHI KOMAH]I YIIPaBICHUS, KOJ1a OOPTOBOTO
BpeMeHH U cuTHana cuaxponusanuu 1 ['. Yucno obcmykuBaeMbix yeTpoiicTB (ipubopo) — 19.
4. CCPHMU ocymecTasier nepenavy HHGOPMAIINH B padOKaHaI.

Bo Bpems ceancoB cBsizu nHpopmanus, HakorienHas B CCPHU, nmepenaercss co CKOpOCTBIO
1o 15,36MOuT/c Ha Ha3eMHBIN MPUEMHBIN MYHKT IO PAJAMOIMHUU Ha JBYX YacTOTax JWara3zoHa
8,21 Tw.

Nudopmanus, coxpansemas B gonroBpemeHHoi mamstu CCPHU, zamumiena xomamu

XeMMHUHTa.
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Nudopmanus, coxpanennas B namatu CCPHU B ceancax cBsizm, mepenaercs Ha 3eMITIO.
Bpemsa kaxnoro ceanca cocraBisier 6-8 mMuHyT. [lepegaya Ha 3eMit0 MOXKET OCYILECTBISATHCS
KaK C MPUMEHEHHEM IOMEXO03allMIIEHHOr0 KOAMpPOBaHUA Mo ainroputMmy Pumpa-ConomoHna
(223,255), Tak u 6e3 HeroO.

Cucrema CCPHU coxpanser B maMiTH U IepefaeT Ha 3eMII0 COOCTBEHHYIO
UH(POPMALIMIO, HW3BEUIAIOIIYI0 00 HMCIPABHOCTH CEKTOPOB (OJOKOB) JOITOBPEMEHHOM HaMsTh
CCPHMU, o xonmuecTBe MH()OPMAIMH TTOIYYEHHONH OT KaKIOro MpuOOpa W MEePHOAUIHOCTH €€
MOCTYIUICHUSI.

J171s OBBILIEHUS HAJIEKHOCTU pabOThI B TEUEHHUE JTUTEILHOTO MEPHOia BPEMEHU CUCTEMa
CCPHMU umeet B cBOEM COCTaBE 3aIMaCHON KOMIUIEKT AJIEKTPOHUKHU U UCTOYHUK TTUTAHUS
HAXOJSIINECs B «XOJIIOAHOMY» pe3epBe. Bribop padouero komruiekta anmnaparypst CCPHU
OCYILIECTBIISICTCA 110 KOMaH1aM ¢ 3€MIIH.

TexHu4eckue XapaKTepUCTHKH

Obmas emkoctb gonroBpemeHHoil mnamsth CCPHU  nns  xpaHenus HMHPOpMaLuu
coctasisteT 1,5 ['0aiiT.

Macca CCPHU — 6,25 xr, MomHOCTh moTpedienus — ve 6omnee 5,5 BT.

Ha3zeMHBbIil CerMeHT CHUCTEMBbI
npueMa U pacnpoCcTpaHeHUs HAYYHO! MHpOpMAIUHA

KA «KOPOHAC-®OTOH>» ’c‘;fm:“’;g" > (ﬁ\ Ilff (Mrans)

e Tg BHAWIM
Ynpasnerue (- ) gg:r;'mi ,,:CHG]
\ r e () THrmit
Ynpannesing Goprom

uvn s WKW (Mocxea)

> CCPHI
— GYC-OM

32l'l'u,

H OMS(FHMH ]
nK-7 >  ®AH (Mockaa)
() recne

BanucTHYECEHA BaxTDp

CyT., ASMTOCPONH. NpofHo: I
¥npeenesue KHA kDOTOH»
TeneMeTpieEckan HHg-Una
PaapaboTumin npwSopos

o
+
o

B MDA P O MAMWPAH (Tpouux)
() coron ¥

Pacnucarwe ceancos cansw . HayuHBIM COBET npoekTa
- ey
Poseparuii nyssr  DCHOBHONA MyHKT «KOPOHAC-®OTOH»

Npwes nNEpHema BannueTiuieckni DekTop
G [~ HAVFD MY (Mocksal)
HBOHXB"\. 81 INEKTPOH-M-NECKA
-~

L

M pernamenTHox pabor

OuaHES KAYBCTEA NpHAMA

O XHY (Yrpauna
- Jc Jear{m —

FTP-cepeep

Cnepatop KA

Lignesan uHhopMaLmMa

FTP-cepeep >

Puc. 12. CtpykTypa Ha3eMHOr0o KOMILJIEKCA IO IPUEMY, HAKOIIEHUIO, SKCIIPECC-
00paboTKe, pacCIpOCTPAHEHUIO TEIEMETPUUECKMX HAYUYHBIX JaHHBIX U OpraHU3alIH
yrpaBieHus: paboToN Hay4YHO anmapaTypoi MpeIcTaBlIeHa Ha CXeMe.

OrnieparopoM KOCMHYECKOTO KOMIUIEKCA B YACTH MOJIYYCHHS HAy9IHOU HH(pOpMaIim
sBisiics MUDU.
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[IpenBapure/ibHbIE JaHHbIE,
NOJIy4eHHbIe B nepuoj ¢ ¢pespassi mo Hos0psb 2009 r.

Hayunast anmapartypa Obuia BKIIOYEHa B (peBpasie Mecsie 1Mo TrpaduKy, YYUTHIBAIOUIEMY
BpeMsl OTTaXMBaHHUS pa3IMuYHBIX JE€TEKTOpoB. B (¢eBpase —Mmapre mnpoBeieHa HacTpoiika u
MoJIeTHasi KanuOpoBka mpuOopoB. Bes HayuHas ammaparypa paboTaja B COOTBETCTBHHU C
Texandeckumu TpeboBaHusMHu. B konie HosOps 2009r. BcnmeicTBHME HapyIIeHHS pabOTHI
OOPTOBOI0 3JEKTPONUTAHUS MH(pOpMALMOHHOE B3auMoaeicTBre co crmyTHHKoM «KOPOHAC-
®OTOH» mnpekpatunocs. HecMoTpss Ha Bce NPEANPUHATHIE MOMNBITKM BOCCTAHOBUTH
paboTOCIOCOOHOCTh CIyTHMKA HE YyJaloch. Takum o00pa3oM, Hay4Hble HaOJIIOJCHUS
anmaparypoit KA «kKOPOHAC-®OTOH» npoBoaumucs ¢ ¢pespais mo Hosiops 2009r.
B nepuoa BeimonHeHHBIX HaOmoaeHU COJIHIIE HAXOAWIOCh B AKCTPEMAJIBHO CIIOKOWHOMN
¢daze ¢ MouTH MOJHOM OTCYTCTBUEM BCIHblIeK. 3a mepuo mnojiéra npudopom [TMHI'BUH-M,
UMEIOUIUM JETEKTOP MSITKOTO PEHTI€HOBCKOIO M3JIyUYEHUsI C HKHUM YHEPreTHYECKUM IOPOroM
2 ¥9B, Obu10 3aperucTpupoBaHo 0koj0 200 COTHEYHBIX BCIBIIIKK, B TOM uncie 101 Bemblka
kinacca B u 13 Benbimek kiacca C. bosbioe uncno Bemblmek kinacca A U Oonee ciaObIx B
OoMbIIOM KoJIMYecTBE ObUIO 3apeructpupoBaHo mnpubopoMm SphinX, 4YyBCTBUTENTBHOM B
uHTepBaie 3uepruit 1,0—10 xk3B.
B Teuenue 00cCykI1aeMOro yHHKAIBHOTO CIIOKOHHOTO TEpHUOAa COJTHEYHOW aKTUBHOCTH
ObUIO BO3MOXKHO HCCJIEIOBATh IMPOCTEHIINe, ‘“AeMEHTapHble” IUHAMHYECKHE IPOLECCH B
kopore CoJiHIa B MPOCTEHITNX KOH(PUTYpALUAX MATHUTHBIX CTPYKTYP.
3a ykazanHblii mepuon aBTopbl dkcnepumenta TECHUC na 6opry KOPOHAC-©@OTOH
MOJTYUWJIH CIIEAYIOLIUE Pe3yIbTaThl:
® [IOJy4YeHBI TIEPBBIC B MUPE N300paKCHHS IPOMEKYTOUHOM (Ha paccrosHusgx ot 0,5 mo 1,5
COJTHEYHBIX PaJnycoB) KOpoHbI COJHIIA B KOPOTKOBOJIHOBOM JIMAIa30HE;

® coBMmecTHO ¢ obcepBaropueit XMHO/ME (Slnonusi) oOHAapy>kKeH HOBBIA THI “TOpsuux’
KOPOHAJIBHBIX BRIOPOCOB MACCHI C TEMITEPATYPO TUIa3Mbl OpsiaKa 1x 10° °K;

® BIEpPBBIC B MUPE JACTAIBHO 3a()UKCUPOBAH IPOIIECcC “OTAeNIeHUs BBIOpOCa KOPOHATHHOM
Macchl OT MarHUTHOTO NoJst ConHIa;

® BIEpBbIE B MHUpE M3MEpPEHA JWHAMHUKA TOPSIUMX KOPOHAIBHBIX PEHTTEHOBCKUX TOYEK U
XpoMoc(PepHBIX CIHMKYJI C BPEMEHHBIM paspelieHueM mnopsaka 1 c. Jlydmue
npeapiIyue u3Mepenus, nonydenusie cnytHukoM SOHO (EBpoma), uMenu TOYHOCTH
okouo 60 c;

® BIEpBBIC 3aPETUCTPUPOBAH HOBBIM THUI COOBITHI — BCIJIECKH COJIHEYHOTO M3JIy4EHUS B
SPKUX KOPOHAIBHBIX TOYKAX M aKTUBHBIX OOJIACTSIX MPOAOIDKUTEILHOCTHIO MeHee | MUH.
Panee Takas Obictpas akTtuBHOCTH ConHIA OblTa HEW3BECTHA W3-32 OTCYTCTBHSA
BO3MOXKHOCTH TOJTy4eHUs n300paxkeHust CollHIa ¢ pa3pelieHueM Jydiie | MuH;

® BIEpBbIE CIEKTPOCKOMMYECKUMH MeTogamMu (MO0 IIWPUHE CHEKTPaJbHBIX JUHUI
U3yYeHUs]) U3MEPEHbl TOYHBIE TEMIEPATYpPHI TOPSIUMX (C TEMIEpaTypoi BbIIIE 5%10°
°K) MuKpOCTpyKTyp cosiHeUHOW KOpoHbl. IlomyueHbl XapakTepHble 3HAUYECHUS
pacnpeeseHnss MTHOBEHHBIX U CPEHUX TEMIEpaTyp MO aHCaMOJII0 CTPYKTYD.

[ ]

HenpepbiBHBIT MOHUTOPUHT MOTOKA BaKYyMHOTO YJIbTPa(HOIETOBOTO U3TyUeHUs: Ha 0OpTy
KOPOHAC-®OTOH ocymectBnsicsa paauometpoM ®OKA B nuanazonax 0,5-11um, 27-37aM u
116-125am kaxnasie 0,4 cex. Pe3ynapTaTbl OKKyJIbTAIMOHHBIX (3aTMEHHBIX [UIS CIIYTHHUKA)
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H3MCp€HHI>i, IIOKa3aHHbIC HAa PUCYHKE JIA ClIy4das BbIXOJa M3 TCHH 36MJ’II/I, IIO3BOJIIIOT OLICHUTD

BKJIaa BHAUMOI'0O CBE€Ta B H3MCPIACMBIC IIOTOKH,

a TaKXKC€ OCYIICCTBIIATL HN3MCPCHUSA

R (O ()11 10)11 (S5 CIIOCOOHOCTH BerHefI aTMocq)epLI Semin IIpU KAXKXKIOM 3aX0J€ CIIyTHHKA B TCHb

U IIPpH BBIXOAC M3 HEC.
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1400 d
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400

MHTEeHCMBHOCTE, OTHOCHTENbHbIE e4NHNLUbI

03:36:00 03:38:00 03:40:00 03:42:00 03:44:00 03:46:00 03:48:00

Bpemsa

Puc. 13. BpemeHnHoe noBeieHue MHTEHCUBHOCTH BY ®-u3nydeHus, perucTpupyemoe
npubopom ®OKA npu BeIX0Jie CITyTHUKA U3 TEHU 3eMJIM B TIepro/] criokoiiHoro ConHia

BBICOTBI ~ OKKYJIbTalUU

[lepecuntanHoe ocrnabieHWe TMOTOKa B 3aBUCUMOCTH  OT
(MHHMMATBHOU BBICOTHI POCBEUNBAEMO 001acTu aTMOochepsl) MPECTaBICHO HA PUCYHKE 14.
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Puc. 14. 3aBUCMMOCTh OTHOCUTENBHON WHTEHCUBHOCTH MOTOKOB BY® OT BBICOTHI OKKYJIbTALIUN
(MUHUMAIBLHOM BBICOTHI HaJl 3eMJICH Jyda 3peHus OT Mpudopa K ueHTpy aucka ConHia).

N3amepennsiii 28.02.2009r. paguomerpom DPOKA mnotok B auamazone 0,5-7HM paBeH
6,0¥10”° Br/m’. [Tpu BbIYKMCIIEHUU a0CONIOTHBIX BETUYMH MOTOKA M3 HAONIOATENbHBIX JAHHBIX
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HEOOXOJUMO 3HaTh JeTajbHyl0 (opMmy crexkTpa. VYKa3aHHBIM MOTOK TMOJyYeH Tpu
WCIIOJIb30BaHWU B KadecTBe 0a30Boro (reference) crekTpa, peKOMEHIOBAHHOTO JabopaTopueit
LASP (Laboratory for Atmospheric and Space Physics, USA) nmns mepuoga MuHHMyMa
COJTHEYHOW aKTHMBHOCTH B OTCYTCTBUHM Bcmblmek. Jlns 3toit xe matel mpubop XPS (X ray
photoelectron spectrometer) Toii e snadoparopun LASP, ycTaHOBIEHHBI Ha aMEpUKaHCKOM
cnytauke SORCE (Solar Radiation and Climate Experiment), nns Toro ke quama3oHa naér
7,1%10” Br/M* (¢ OLCHEHHO} METOIMYECKOIl OrPEIIHOCTBIO SKCIIEPUMEHTOB 12-30%).

[Torok comHewHoro wu3nMy4deHws B jwHHH JlaiimaH-anbda, usMmepeHHsd 28.02.2009
pamnomerpom POKA, cocrasur 5,7%107 Br/m* ¢ TounocThIO He Xyke 15%. JlaHHOE 3HAUCHHE
XOpOLIO COrNIacyeTcst co 3HadeHmeM 5,77*10° Br/m’, msmepennsiM mpubopom SOLSTICE
(SOLar STellar Irradiance Comparison Experiment) ciyrhuka SORCE B TOT %e JeHb.

Bo Bpems Bembliek knacca B u Bbie Bkian BenblimeyHoro BY® uznydeHus coctaBiseT
10% u 6osee oT cBeTUMOCTH Bcero aucka CoJHIIa B 3TUX XKe TUarna3oHax.

Herextop SphinX (Solar Photometer in X-rays), paGoTtarommii COBMECTHO ¢ HpUOOpPOM
TECHUC, sBnsieTcst BRICOKOYYBCTBUTEIBHBIM M OBICTPBIM CIIEKTPO(HOTOMETPOM TSI PETUCTPALIAN
COJIHEYHOTO MSTKOTO PEHTTeHOBCKOTO Wu3MyueHus B guanasone 0,85 — 15,00 x3B.
Dneprerudeckoe paspemenue 0,1k9B, Bpemennoe pazpemenne 10 1 cex. SphinX cnocoben
BBISIBJISITH Bapuanuio Msrkoro peHtreHa B 100 pa3 MEHbLIYIO YeéM paJuOMETPbl CIIyTHUKOB
GOES. B kadecTBe npumepa BO3MOKHOCTEM JeTeKTopa Ha puc.l0 nmpuBeneHa ycpeIHeHHas 10
NSTUMUHYTHBIM HHTEpBaJlaM TEPEMEHHOCTh IMOTOKA MATKOTO PEHTIeHa 3a 4YeThIpe Mecsla

HAOJIFOICHYS.
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Puc. 15. IIpumep nosenenus k3B-Horo n3myuenuns B nepuon crnokoiHoro CoiHIIA 1O TaHHBIM JieTekropa SphinX.

MuHuManbHbIE PETUCTPUPYEMble 3HAYEHHsI MOTOKa, KoTopblie B 20 pa3 MEHbIE Mopora
pannomerpa GOES, cOOTBETCTBYIOT, IO BCEW BUAMMOCTH, U3JIy4EHHUIO MOITHOCTBIO CIIOKOMHOMN
COJIHEYHOM KOpOHBI. BennumHa MOTOKa M €ro NEpEeMEHHOCTh YBEJIWYMBAIOTCS BO BpeMs
CYILIIECTBOBaHMS aKTHUBHBIX oOnacteil Ha qucke CoiHIa, HOMepa KOTOPBIX yYKa3aHbl Ha PUCYHKE
15. Peructpupyemoe moBeimieare B 10 u Gosee pa3 COOTBETCTBYET MUHUMAIBLHOMY YPOBHIO
AKTUBHOCTH KOpOHbI COJIHIIA B OTCYTCTBMHU BCIIBIIIEK B OOILEIIPUHITOM UX MOHUMAHUH.

HaubGonpmumii HabmroaaTenbHbI MaTepUall MO MITKOMY U KECTKOMY H3ITyUEHHUIO MOJy4YeH
HECKOJBKHUMH TMPUOOpaMH MHUCCHHU i ABYX Bcmbimek: 5 wrons 2009 r. (kmacc C2.7) m 26
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okTsiOps 2009 1. (xkmacc Cl1.3). BpemeHHble 3aBUCUMOCTH  CKOPOCTEH  cUeTa,
3apETUCTPUPOBAHHBIX Pa3IMYHBIMU JICTEKTOPAMH, TIPEACTABICHBI Ha puc.16.

07:10 07:12 07:14

600 [ MWHTBUH-M 2-20keB | S

a, ceK
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‘o1
X

CKopocTb cyeT

1,0x10’
5,0x10°

400
300
200
100

Bpemsa (UTC)

Puc. 16. Bpemennoe noseneHne B conHeyHOM Bembllke 5 utonsg 2009 r. MATKOro peHTI€HOBCKOIO H3JIy4€HHUs,
3apETUCTPUPOBAHHOTO B KECTKAX PEHTTCHOBCKUX Anamna3zonax npudopamu [IMHIBUH-M, KOHYC-P® u RT-2/S.

XOpomo BHIHO, YTO C POCTOM DJHEPIUU H3JIyYEHHUs MpPOSBIAETCS BpPEMEHHas CTPYKTypa,
HaunOoJiee 3HaUUMO MpeACTaBIeHHas B JaHHbIX npuodopa PT-2, KOoTopblil MMeeT MeHbIIUI BKIIaa
(oHa B KECTKOM peHTreHe Oijarojaps HCHOJIb30BAHUIO (DOCBHU-AETEKTOpPa M IACCHUBHOIO
KoJmuMaTopa. B pesynbrare mpoBeneHHOro aHanusza noxarBepkiaeHo cyumiectBoanue KIIIT ¢
nepuonamu 12 u 16 cex [29].

Benpimka 26 oxtsiOpst 2009 r. Hawana pasBuBaThes coryiacHo aaHHbIM GOES B 22:38. B
obnactu aucka ¢ koopauHatamu N19W35. Pazsurue 3toit Benbiky B BY® (kanans! npubopsl
®OOKA u mMarkux peHTreHoBckux kaHajax npuoopa [IMHI'BUH-M npencraBneno na puc.17. u
puc 18.
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Puc. 17. BpemeHHOe moBeieHNE B COMHEYHOH BembImke 26 okTsops 2009 r. (xracc C1.3) msrkoro
PEHTI€HOBCKOTO M3JIy4eHHs, 3apeructpupoBanHoro ciiytHukoM GOES u npubopamn ®OKA u [IMHI'BUH-M
cnytHuka KOPOHAC-©OTOH

ConHeyvyHas Bcnbiwka C2.7 05.07.09 ConHe4yHas Bcnbliwka C1.3 26.10.09
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Puc. 18. ConocraBneHue BpeMEHHOTO NTOBEICHHS B IBYX COJIHEUHBIX BCTBIIIKaX — 5 utoist 2009 r. u 26
okTs10pst 2009 T. — MHTEHCUBHOCTH M3TYYEHUS, 3apETUCTPUPOBAHHOTO COJMHEYHBIM (S1) 1 aHTHCONMHEYHBIM (S2)
nerexkropamu ipubopa KOHYC-P®.

3a Bpemst paboTsl HayuHoi annapatypsl KOHYC-P® na 6opry KOPOHAC-®OTOH nonyueHst
CJIEYIOUINE PE3yIbTAThL:
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® [ONy4YeHbl JaHHblE 00 AaKTMBHOCTM aHOMAJBbHOTO PEHTIEHOBCKOIO  IyJbcapa
AXP/SGR1E1547.0-5408

® OTKpBIT HOBBIN MArkuil ramma-penurep SGR 0418+5729

® 3aperucTpupoOBaHO 3 COIHEYHbIE BCIIBIIIKU

® 3aperucTpupoBaHo 82 KOCMMUYECKHMX TIaMMa-BCIUIECKA, BKJIKOYAs MCKIIOUUTEIBHO
WHTEHCUBHBIN Beruieck 8 ampens 2009r

® 5 urons 2009 rona 6su1 OTKPHIT MATKHM ramma-penurep SGR 0418+5729 (puc. 16)

® PesynbraThl COBMECTHOTO HaOmroaeHusi HoBoro penutepa mnpudopamu KOHYC-PO,
Fermi/GBM u Swift/BAT onyb6nukoBansl B ctathe Van der Horst A Jetal. Astrophys. J.
Lett. 711 L1 (2010).

«KOHYC-P®» 1 SGR 0418+5729
T, = 74449,134 c UT (20:40:49,134) 5 niona 2009 1.
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Puc. 19. Msrkwuii ramma-penutep SGR 0418+5729. Kpurie O651ecka 1 BOCCTaHOBJICHHOE TIOJIOKEHUE Ha Heoe.

OxcnepumenT ¢ npudopom DJIEKTPOH-M-TTECKA mnoxkasai, 4To HECMOTpPSI HA OTCYTCTBHUE
3HAQUMMBIX  TF€OMarHUTHBIX Bo3MyuieHud B 2009 roay, B MHUHUMYME ILHMKJIA COJHEYHOU
aKTUBHOCTH HAOIONATUCh 3HAYUTEIbHBIC (0o0Jiee, YeM Ha TOPSANIOK) BO3PACTAHUS IMOTOKOB
3J€KTpOHOB BO BHemHeM PII3, cBs3aHHbIE C MPUXOJOM BBICOKOCKOPOCTHBIX IOTOKOB
comuewnoro Berpa (CB).

YrnoMmsHyThle BO3pacTaHMsl HAOIIOAANUCh B MapTe, ampesie U Hayajle Mas, a Takke B HIoJe,
aBrycTe u KoHue oktsaops 2009.

Pa3pabotka, co3manme, 3amyck U okcmyatarus cnyTHuka KOPOHAC-©®OTOH
OCYILECTBIISIIUCH B COOTBETCTBUU ¢ DenepanbHO KOCMUYECKON Iporpammoit Poceun.

Yyactouku mnpoekta KOPOHAC-®OTOH OGmaromapHpl MHOTUM  CIEHUANIACTAM U3

TrOCYJapCTBEHHBIX U BEAOMCTBEHHBIX OpPraHM3alUi, HAYYHbIX U IPOMBIIUICHHBIX OpraHU3alHii
Poccun n YkpauHbl 3a BBIIOJIHEHHYIO paOOTy Ha pa3iM4HBIX 3Tanax OT pa3pabOTKH HAy4HOU
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amnmapaTypbl U CHCTEM CITyTHHKA J0 3alycka U obecreueHne ero paboThl B IEPUO 0 AeKa0ps
2009 r.

2.1.7. PUSMYECKUI MHCTUTYT VM. I1.H. JIEBEJIEBA PAH

2.1.7.1. UccnenoBanme COJTHEYHOM KOPOHBI B KOCMMYECKHMX IKCIIEPUMEHTaX
TECUC (KOPOHAC-®OTOH) u CITMPUT (KOPOHAC-®)

I. Oxcnepument TECHUC na 6opty cnyrHnka KOPOHAC-©@OTOH
Comneunas oocepBatopuss TECUC 6wia BeiBenena Ha opouty 30 saBaps 2009 r. Ha GopTty

cnytHuka KOPOHAC-®OTOH (puc.1).

OcHoBHas 1enb skcnepumenTa TECUC — u3zyueHne mpupoabl COTHEYHOW AaKTHMBHOCTH W
MEXaHHM3MOB COJIHEUHBIX BCTIBIIICK. J[J151 3TOT0 OBLIM MOCTABIEHBI CIIEIYIONINE 3a/1a4H:

O HccrnemoBanue mpoOIECCOB HAKOIICHHS, BBICBOOOXIECHHS W TpaHCHOpMAIHH

SHEPIUH.
O Ompenenenne ¢u3MYecKUX yCIOBHH M MApaMeTPOB IUIa3Mbl  COJHEYHBIX
CTPYKTYD U SIBJICHUS (BCIIBIIIECK, AKTUBHBIX 00JIaCTEH, BBIOPOCOB MacChl U Jp.).

O HUccnaemoBanne MeIKOMAcIITaOHOH ©M  KPYIMHOMACIITAOHOW  CTPYKTYpbl H

JTUHAMUKU COJTHEYHON KOPOHHBI.

Puc.1. Cnytauk KOPOHAC-®OTOH. HOJIFOTOBKaK 3anmycky. [liecenk.

i
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Annaparypa TECUC

X-ray spectro- Mirror for 171|304 A Mirror for 132|171 A
heliorgraph Mg XII

X-ray spectrophotometer
SphinX

XUV spectroheliograph

Wide-field telescope-
coronograph

Puc. 2. Cxema annapatypst TECUC

2 TejecKona BHICOKOTO pa3pelieHns Ha CrieKTpajibHble quana3onsl 132|171 u 171/304 A
Teneckon-koponorpad Ha 304 A

PentrenoBckuii cnextporenuorpad MgXII na 8.42 A

BY® cnexrporenunorpad auanazona 280-330A

PentrenoBckumii criekrpomerp SphinX Ha nuanazon 0.5-15 k3B (LleHTp xocMHuecKuUx
uccienoBanuii [lombckoii akageMuu HayK)

Oo0o00

Anmnaparypa TECHUC o6Gnanaer BbicokuM yrioBbiM (1.7”) paspemieHueM, BpeMEHHBIM
(HECKOIBKO CEKyHH), Y3KMMH CIEeKTpalbHbIMU auana3zoHamu (BOmm3u 132, 171 u 304 A) u
IMIMPOKUM JMHAMUYECKHM JMANa30HOM, TIIO3BOJIAIONIMM HaONI0aTh IIMPOKUNA JHana3oH
SBJICHU.

Caiit sxkcniepumenta TECUC:  www.tesis.lebedev.ru  (Kuzin et al. 2010)
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TECHUC. U300paxenus CoJiHIA, I0JYUYeHHbIe B MUHMMYM COJTHEYHOI aKTHBHOCTH

QO B depane 2009 roma ObuTH MPOBEICHBI OTJIAI0YHBIC pa0OTHI almapaTypbl, OTPaOOTaHbI
porpamMMbl HaOTIOIEHUN

O 3a 11 mecsuer padotst B 2009 roay
noxydeno 6onee 500 I'6 nzoOpakeHmii
ComnHiia, coepkaliiux yHUKaIbHYIO
UH(POPMAITHIO O COTHEUHOW aKTHBHOCTH
B MIEPUOJ TITyOOKOT0 MUHUMYMA U
Havaya 24-ro COJTHEYHOTO IUKIIA.

U B nepuos rirybokoro MUHUMyMa
COJIHEYHOH aKTMBHOCTH OBIIN
3aperucTpUPOBAHbl YHUKATHHbBIE
SIBJICHUS

132 A

* 4 rUraHTCKUX B3pPBIBHBIX
npotyoOepanma (16
ampess, 23 anpens, 14
UIOHSI, 26 CEHTSIOps).

*  BriGpoc xopoHanbHOI
Macchl (12 mas).

* 14 coIHEUHBIX BCHBILLIEK

PEHTTEHOBCKOIO KJlacca
C.

304 A

Puc. 3. N3o6paxenus ComHIia, 3aperucTpupoOBaHHbIE
TECHC B cniexktpasbHbIX KaHanax 132, 171 u 304 A

TECHUC. Ha0101eHusl THTAHTCKUX B3PbIBHBIX MPOTy0epaHLeB

B3peiBHoIl npory6epanen 23 anpeas 2009 r. He I1 304 A
& TESIS
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B3pbiBHO# nporyOepanen 14 uroas 2009. He 11 304 A

& TESIS

2009, JUN 13 20:19:35 UT

B3pbiBHOM npory0epanen 26 cenTsiops 2009 roxa. He 11 304 A
& TESIS

2009, SEP 26 00:03:06 UT
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TECHUC. HabnoneHus JaibHell KOPOHbBI

brnaronaps Beicokoit uyBcTBUTeNbHOCTH, TECUC ciocobeH HabmoaaTh COTHEYHYIO KOPOHY
Ha OOJbIIMX BbICOTAaX Haja JUMOOM. IIpu HaOMIOAEHUAX CHOKOHHON KOPOHBI B CIIEKTPalbHOU
maann Fe IX 171 A (T~1 MK) Oputa oOHapykeHa HEOXHIAHHO Ooraras I MHHAMYyMa
COJTHEYHOW aKTUBHOCTH CTPYKTypa MAarHuTHbIX JUHMHA (puc. 4). OTKpbITBIE MarHUTHBIE
CTPYKTYPBI MOTYT SIBIISITHCSI TOTEHITUAIEHBIMU HICTOYHUKAMH COJTHEYHOTO BETPA.

Puc. 4. Conneunas xopona B BY® nuanasone B nepuoj riry0oKoro MUHUMyMa COJTHEUHOU
aktuBHOCTH (TECUC, 30 anpens 2009 rona)

TECHUC. Boiopoc kopoHaabHON Macchl ¢ KoH(purypanuei U-tuna 12 mas 2009 r.

TESIS 17 01 A
2009, MAY 12 00:05:49 UT

Puc. 5. Beibpoc kopoHaIbHOM Macchl ¢ MArHUTHOM KoHGurypamueid U-tuna, HabmogaBIuiics
12-14 mas 2009 roxa.

BriOpoc kopoHanmpHON Macchl ¢ MarHuTHOW KoHpurypamuweirt U-tuma. BuaeodparmeHt
coctanieH 1o nanHbM kaHana He Il 304 (xpachsiii uBer) u kanana Fe [X 171 A (cunwuii user).
12-14 mas 2009 r.
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O6cepBaropust TECHC 3aneuatiiena Bo BCeX JETaIsX OTPBHIB U BEIOPOC KOPOHATBHON MacChl
C MarHUTHOM kKoH¢wurypamueir U-tuna. BriOpoc npousomen B pesyibTaTe B3auMOJCHCTBUSA
3aKpPBITHIX MATHUTHBIX JIMHUM OJM>KHEW KOPOHBI C OTKPBITHIMU JIMHUSAMHU T'€JIMOCPEPHOTO MOJIS.

TECHUC. Hab6aronenne cotHeaHOro 3aTMenud 22 nroJist 2009 roga

S TECUC

2009, JUL 22 00:20:00 UT

TECHUC. HabGaroneHne coJTHEYHBIX BCIBIIIEK

Benpimka knacca B1.8 mabmonanace anmaparypoii TECUC 26 mapta 2009 roga. Kpome
TEJIECKOMUYECKUX N300pakeHUH, MOTy4YeHbI JaHHbIE O MOTOKaX M3Iy4deHus B Auama3onax Fe [X
171 A, Fe 132 A, Mg XII 8.42 A u pentrenosckom auanaszone 0.5-15 k3B (puc. 6).

KoMmruiekcHplii  MHOTOTEMIIEpaTypHBIA aHaAIW3 COOBITHS TOKa3ad, 4YTO Iula3Ma B
COJIHEYHOM KOpOHE pa3orpeBaeTcst 1o Temneparyp Bbie 10 MK naxe Bo nmepruoasl MUHUMyMa

COJTHEYHOM aKTUBHOCTH.

3
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.25 21:00 . : .25 23 .26 01:00 .26 02:20 .26 03:40

Time

Puc. 6. Benpika kinacca B1.8, nabmronasmasics annapatypoit TECHUC 26 mapta 2009
rofia B Pa3IMYHBIX CIEKTPAJIbHBIX KaHATAX PErUCTPaLlUU
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TECHUC. HabaroneHue akTUBHBIX o0JiacTeil B 0e3BCHbIIIEYHbIH EPHO
Hab6monenus TECUC mnokaseiBatoT, uTo ropsyas Imiasma ¢ Temmeparypoil ~10 MK

MOJKET CyIllecTBOBaTh B KOpoHe CoJiHIIAa Jake B OTCyTCTBHE Benbliek. Ha puc. 7 mpuBeneHsl
n3o0paxxenns B muHUAX Mg XII 8.42 A (T~5-15 MK) u Fe IX 171 A (0.8-1.2 MK).

—1z00 —10G0

Puc. 7. Conneunas kopona B maHsIX Mg XII 8.42 A T~10 MK (cneBa)
uFeIX 171 A T~ 1 MK (cnpaga).

TECHC. Ha0J101eHusl SPKUX PEHTIT€HOBCKUX TOYEK

[IpoBeneHsl crenuanbHble CEepUM HAOMIOACHUN SPKUX PEHTITCHOBCKUX TOYEK C
BpeMeHHbIM pazpemeaneM 4-10 c¢ Temeckomom Fe IX 171 A. OOHapyXeHBI HECKOJIBKO
pa3IMYHBIX THUMOB OCLWUIAIMNA SPKOCTH ¢ Tepuogamu mopsiaka 1 muHyThl. OOHapyX eHO
HECKOJIBKO SIPKUX PEHTT€HOBCKUX TOYEK, B KOTOPBIX IMPOXOIWIM CHUHXPOHHBbIE H3MEHEHUs

SIPKOCTH.

Intensity, counts

10006

13:58 14:00 14:03 14:06 14:09 14:12 14:15 14:18
Time, UT

Puc. 8. BpemeHHOI X0/ IBYX OJM3KOPACIONIOKEHHBIX SIPKUX PEHTTEHOBCKUX Touek. [1o

HaOmoAeHusIM Teneckona 171 A ¢ BpemeHHBIM paspenieHueM 10 c.
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L MNovember 22, 2009
1250~ | l 13:58 - 14:40 UT
I

A Al 1

11005— l.l [ ‘ "I “|

Intensity, counts

1000

950L 1 L L

Time, sec

Puc. 9. BpemeHHOI1 X0/ IpKOCTH KOMITAKTHOM 00J1aCTH, PacroyIOKeHHON MEeXIY JABYX
SIPKUX PEHTIeHOBCKUX Touek. Habmomaercs ocimmisus ¢ nepuogom 250 c.
[To Habnronenusim Teneckomna 171 A ¢ BpeMeHHBIM pa3penieHuem 4 C.

I1. UccnenoBanue ropsiueii koponsl CosiHua B 3xcnepumente CIIMPUT na
cnytHuke KOPOHAC-®

1. UccaenoBanue ropsiyux miasMeHHbIX CTPYKTYP (5-20 MK) nabirogaBmmxcst
cnexkrporenuorpagpom Mg XII 8.42 A anmaparypst CIIMPUT

CIIUPUT (2001-2005) oOHapyx w1 HOBBIH KiacCc IJIa3MEHHBIX SIBICHHHA B KOpPOHE
Connna, HaOMromaromuxcst B peHtrenoBckoit uann Mg XII 8.42 A. SIBneHust UMEIOT pa3mepsl
ot 6 yri. cek. A0 0.3RS, BpemeHa Ku3HM OT HECKOJIBKMX MUHYT J0 HECKOJIBKUX JTHEH: «IayKH»,
ropsiuue 06saka ¥ ropsiaue peHTTeHOBCKUE TOUKH.

«[Tayx», accolMMPOBAaHHBINA C MOCTIPYNTHBHBIM SIBICHHEM, UMEET KBa3U-CTATUYECKYIO
MarHUTHYI0 KOH(QHUTYpammio, ¢ 60ibmuM rpagueHToM temmeparypsl (T=5-20 MK), mnotHOCTBIO

cnokoiHoM kopons! 2:109 cm3 u B~10 G.

SPIRIT Mg1 8.42A 2001-11-12 17:53:12

Puc.10. “Tlayk”, ropsiaee 00ako ¥ ropsidasi peHTTeHOBCKAast TOUKa
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2. MoaenupoBaHue IJ1a3Mbl «IIAYKOB)

[IpennoxkeHa MarHuTO-IUIa3MEHHas MOJENb «Iayka». Mojenb OCHOBaHa Ha TOYHOM
aHAIUTUYECKOM 00001eHnn n3BecTHOM Moaenu Yanapacekapa-IIpenaepracrpa.

[Ipemnoxennas w™oxgenb (puc. 11) sBAseTcs TOCIEIOBATEIHLHOCTHIO MAarHUTHBIX
TOPOMJIOB, 3aK/IIOUEHHBIX BHYTPU C(PeprUuecKoro MOTEHIMAILHOTO MarHUTHOTo mois. Obiee
pelieHre TMO3BOJISIET OOBACHUTH MEXAHW3M JUIMTENBHBIX BCIBIILIEYHBIX IPOIECCOB, UX
OCOOCHHOCTH, U, TAKUM 00pa3oM, SIBIISIETCS HOBOM allbTEPHATUBHON MOJICIBbIO0 HarpeBa KOPOHBI
(110 OTHOILIEHUIO K UMITYJIbCHBIM BCIIBIIIKAM)

(A. Solov’ev et al. 2010)

AZ B ext

Fig.11

3. Onpenenenne IMD B miiazmMe akTUBHBIX 00J1acTell M BCIIbIIIEK 1O JaHHbIM BY @
cnektporeauorpagos annaparypsl CIIMPUT

Pazpabotan metox onpeaenenus quddepeHnnanbHoi mepsl amuccuu (JIMD) no jaHHbIM
BY® cnexrporemuorpada annaparypst CIIMPUT (puc. 12).

JAMD ompenensercs NO OTHOCUTENIBHBIM HMHTEHCUBHOCTSM CIEKTPajIbHBIX JIMHUH,
U3MEpPEHHBIM IO cHeKTporenuorpamme. Jljis peuieHuss oOpaTHOW 3ajaud CHEKTPOCKONHUH -
onpenenenust IMD, ucnonb3yeTcsi METOI, OCHOBaHHBIM Ha Teopeme baiieca. TounocTs MeTona
ayume 20%.
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Fig. 12. SPIRIT spectroheliogramms in the 280-330 A band

[Mocnennuii ananus JIMD mia3Mbl akTUBHBIX 00JIACTEH MOKA3bIBAET, YTO ropsyasi Iiasma
8-15 MK moxeT cyiiecTBoBaTh B OTCYTCTBUU BCTbIIeK (puc. 13).
(Shestov et al. 2010)

-—1D|

b)

Fig. 13. DEM functions of non-flaring ARs

4. UccaenoBanne ropsiueil njiazmsol

Ha6JHOI[€HI/I$I PEHTICHOBCKOI'O H3JTy4YCHHUA ropsmeﬁ I1J1a3MbI npeaocCTaBsACT
UHPOPMALIMIO KaK O MpoIlecce HAKOIUICHHsI, TaK M BBICBOOOXKIEHMs >Hepruu. Tak Kak Harpes
MMPOUCXOOUT B PE3YJIbTAaTC HUKIINMYCCKUX IMPOLCCCOB, NPOXOOAININX B OAHHUX U TEX KE MECTAX,
ropsyasi IulasmMa CIyXHT MapKepoM TOYEK, I/Ie€ IMPOUCXOAUT BBIJCJIIEHUE SHEPruM (TOueK
NePECOEAUHEHNS ).

PenTreHoBckue MCTOYHUKHM, HaOmojaBiidecss B JUHMM 8.42 A, COOTBETCTBYIOT
dorochepHpIM TSATHAM C KBagpyNOJIBHOM W 0Oojee CIoXHOW cTpykTypoid. Koppemsuuu
BO3HHKHOBEHHUS! PEHTT€HOBCKUX HMCTOYHUKOB C BEIMYMHOM HMHIYKIMM MarHUTHOTO TOJsS HE

obHapyxeHo (puc. 14) (Bogachev et al. 2010)
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RAMEY SUNSPOT SPIRIT MgXII

LAMEY STTIEFOTS
Jaruwry C1_ 2002
13:51 UT Tair
Bp 34
Po=18

o 720

1351 UT | 13:13UT

Fig. 14. Position of HXBPs with respect to active regions
5. M3ydyenue nanpHei (1-3 Rsun) coyiHe4HOH KOPOHBI

bouta u3ydeHa cTpykTypa M JAMHaMuKa jaanbHell KopoHbl (1-3 Rsun) mo maHHbIM
HaOmronenuit B kaHanax 304 A u 175 A annapatypst CITUPUT B nexabpe 2002 roaa.

Ha BricoTax 10 1.5 Rsun spkocTs KOpOHBI B JIMHUK 175 A KOppenupyeT ¢ 3aKpbITBIMU
MarHUTHBIMH CTPYKTypaMH HWKHEH KOpoHbl. Ha OonbHIMX BBICOTaX KOpOHA HMMeeT (Gopmy
Jqy4el, COOTBETCTBYIOLINX CTpUMepam, HabmonaeMbiM B OeroMm ceete (LASCO).

B munun He II 304 A mpocTpaHCTBEHHOE paclpeelIeHne MHTCHCUBHOCTH HM3JIy4YEHHS
OOBSCHSIETCSI PE30HAHCHBIM PACCESHUEM CBETa OT HIDKEIeXalux ciioeB atMocheprl ConHua
(puc. 15). (V. Slemzin,S.Kuzin et al. ANGEO, 26, 2008).

L

SPIRIT 304 A 03:09..12:32

LASCO C2 09:20:59 U

LASCO G2 08:20:59 U

0 1 2 : 1] 1

Fig. 15. Comparison of the corona in EUV (SPIRIT) and white light (LASCO) bands
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OcHOBHBIE pe3yJbTaThl

OcHOBHBIE pe3yNbTaThl, MoJyueHHble B JlabopaTopuu pPEHTI€HOBCKOW acCTPOHOMMHU
Comana @usnveckoro nactutyTa nM. [1. H. JlebeneBa PAH:

U HoBblli KOMIUIEKC TENECKONOB/CIEKTPOTrennorpadoB YCIEUIHO BBIBEACH Ha
opouty 3emiu Ha 60pTy criytHuka KOPOHAC-®OTOH B siBape 2009 rona.

O 3a 11 mecsueB paborer B 2009 romy momydeno Oomee 500 I'6G m3o0parkeHmit
ComHIla, copepKalux yHUKAIbHYI0 HH()OPMAIUIO O COTHEUHOW aKTMBHOCTU B MIEPUOJ
riy0OKOro MHHUMYMa 1 Hadajia 24-ro COJTHEYHOTO IHKJIA.

U brnarogapst yiydiieHHOMY TNPOCTPAHCTBEHHOMY W BpPEMEHHOMY pPa3pelICHHUIO
annapatypsl TECUC mnonydena mnoapoOHas uHpopManus O COJHEUYHOW KOpOHE B
NepuoJ, MUHHUMYMa COJIHEYHOW aKTHBHOCTH. Y J1aJoCh 3aperuCTPUPOBATH C BBICOKHUM
BPEMEHHBIM Pa3pellieHUEeM Pa3BUTHE BCIBILIEK, TMTAHTCKUX B3PBIBHBIX MPOTYOEpaHIIEB,
UCCIIEI0BaTh JAMHAMUKY SIPKMX PEHTTEHOBCKUX TOYEK M JAPYTUX MpPOsBICHUI
COJIHEYHON aKTUBHOCTH

U TIlokaszaHo, 4ro ropsyas rwiazmMa B KopoHe COJIHIIA MOXKET CYIIECTBOBATh HE
TOJILKO BO BpeMsl BCIBIIIEK, HO B AaKTHUBHBIX O0JNACTAX, a TaKke B TOPSUYHUX
PEHTI€HOBCKUX TOYKAX.

U HccnenoBanue nanpHeld kopossl (1-3 Rsun) mo HaOmogeHusM kaHayioB 175 A u
304 A anmapatypsl CIIMPUT BeISIBHIIO CTPYKTYpY, KOPPETUPYIOUIYIO0 C aKTUBHBIMU
00JacTsIMH U CTpUMEpaMH, HaOJII01aeMbIMH B O€I0M CBETE

U TIIpoBenen MHOTOTEMIIEPATYPHBIH aHATH3 CHEKTPAIBHBIX JAHHBIX, MOJYYCHHBIX B
skcniepumente CIIMPUT na ckyrHuke KOPOHAC-®. B uactHOCTH, oOmpenencH
TEMIEpaTypHbIi cocTaB Iuia3Mbl  «maykay (T=5-20 MK), nHaOmogaBmerocs
peHTreHoBcKuM crekrporenuorpadpom Mg XII. i3MepeHa mioTHOCTS I1a3Mbl «I1ayKay,
coctaBuBIas 2*109 cm-3, yTo Ha 2 MopsAaKa HWXKE IUIOTHOCTU IJIa3Mbl UMITYJIBCHBIX
COJIHEYHBIX BCIIBIIIEK.

U TIlokazaHo, 4YTO TMOJIOKECHUE PEHTTCHOBCKUX HMCTOYHUKOB, HAOJIIOJACMbIX B
pentreHoBckoit muHun Mg XII 8.42 A coorBeTcTByeT (oTOCPEepHBIM MSTHAM C
KBaJIpYTNOJIbHOM WK O0JIee CI0KHOM MarHUTHON KOH(PUrypauuen

U TIIpennoxeHa MarHUTO-TUIA3MEHHAS MOJICNIb TOPSYHX TUIA3MEHHBIX 00pa30BaHHN —
«IayKoB», HAONIOJaeMbIX B peHTreHoBckod muaHMM Mg XII 8.42 A. MaraurHas
CTPYKTypa TMayKOB SBISIETCS Cepuel TOPOUIOB, 3aKIIOYCHHBIX B IMOTEHIIMAIBHOM
MarHMTHOM 1oJsie. MoJiesib 03BOJISIET OMUCAaTh OCHOBHBIE OCOOEHHOCTH HAOJI0JaeMBbIX
SIBIICHUH
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	1500 нм
	Отсутствует,        l = 0 - 3
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