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ANEKTPODPUSNYECKOE OTOEJIEHUE

Nccnegosanucbk ruraHTckme
BOCXOoAsLME aTtMocepHble pas-
paasl (BAP), nHuuymnmpyembie
BHYyTpuobnayHeiMu paspsagamu
0ObIYHON MOMHUK, NPUBOOALLUMU
K ManbiM BapuauusiM OUNOSNbHOro
MOMeHTa obnaka AM. [insa cpaBHe-
HWsi ¢ aTMOC(EPHBIMU BCTbILLKaMK
Y-N3nyvyeHuns, 3aperncTpnpoBaH-
HbIMN C BopTa MCKYCCTBEHHbIX
cnytHukoB 3emnu CGRO (1995 1))
n RHESSI (2005 r.), BbInonHe-
HO YUCIIEHHOEe ModenupoBaHue
TOPMO3HOMO M3Ny4YeHnsa penaTu-
BUCTCKMX yb6erawoLmx anekTpo-
HOB W ero TpaHCnopT B OnvxHWMi
KOocMoOC. BbluncneHHble anurens-
HOCTb Y-umnynbcoB Af, yucno N,
W CNEKTp Y-U3nyvYeHus cornacy-
IOTCA C JaHHbIMU HabnioaeHun.
ApkocTb <J> 1 LBET OMTUYECKON
dnyopecueHunn BAP Ha oTHOCK-
TenbHO HeBOMNbLUNX BbICOTax HeMo-
CPEeACTBEHHO Hag obnakom cooT-
BETCTBYIOT OMNTUYECKAM SIBIIEHUSAM
Blue Jets. Ha 6onblumx BbicOTax
(BepxHsaa cTpatocdepa — HUX-
HSS MoHocdepa), drnyopecLeHums
npakTuyeckn oTcyTcTByeT. Pesyrnb-
TaTbl MOAENVPOBaHUS cormnacy-
toTcs ¢ onybnukoBaHHbiM B CLUA
aHanu3oM npencTaBUTENbHOW CO-
BOKYMHOCTW 3KCMEepPUMEHTanbHbIX
OaHHbIX, MOMNYyYeHHbIX YYEeHbIMU
CLUA, BeHrpun, AnoHuun, Benuko-
BputaHun, Uspanns. CornacHo pe-
3ynbTatam aHanusa atMmocdepHble
BCMbILLIKA Y-U3ITy4YEHUS CBA3aHbI
C Hanbonee pacnpocTpaHEeHHbIMM
Ha 3emne BHyTpMOGNayHbIMU pas-
psgamMu MonHUM M MansiMmm AM
(B cpegHem 49 Kn-km) u B oTnuume
OT ObITOBaBLUMX NpeacTaBneHnn
He KOppenupoBaHbl C SABAEHUAMMU
Red Sprites, koTopble pa3BuBa-
I0TCS Had KpynHomacluTabHbIMK
cuctemamm obrnakoB U CBA3aHbI
C paspsigamm MOMHUKU Ha 3eMIt0.

PaspabotaHa meToavka npoek-
TMPOBaHUSA CNMparnbHbIX B3PbIBO-
MarHUTHbIX reHepaTopos (CBMT),
OCHOBaHHass Ha [OBYMEPHOM
pacyeTe pacnpefeneHns MarHuT-
HbIX Monewn B reHepartope. 3TO
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3asucumocmsb criekmpa ¢pomoHos Ha 8bicome opbumsl 500 km
om yanoeol opueHmauuu criymHuka OmHOCUMeibHO
ucmoyHuka (paspsida) 6 u yenoeol anepmypb MOMoKa
ybezarouwjux aneKmpoHos a,,,.. Beicoma ucmoyruka z=15 km

no3BosieT onpenensitb OCHOB-
Hble napameTpbl padoTsl CBMI
B Nntobor MOMeHT BpemeHu. Pac-
CUYUTBLIBAIOTCS HAMPSHKEHMS U TOKK
B BMTKax crnvparnu, UaMeHeHuNe 1H-
OYKTUBHOCTM reHepaTtopa, notepu
MarHMTHOro NOTOKa B reHepaTtope,
OoCeBble U paguarnbHble OBUXe-
HUS1 BUTKOB, TOPMOXEHME TPYyObl
MarHUTHeIM nonem u gp. CosgaHa
KOMMbIOTEPHAA nporpaMmma pac-
YyeTa pexumo padoTtel CBMI. Uc-
Nnonb30BaHNE KOMMNbIOTEPHOM NPO-
rpammbl NO3BOSISET NIETKO MEHATb
HayanbHble 3MEeKTPUYECKMEe N KOH-

CTPYKTUBHble napameTpbl CBMI™
N oTobpa)kaTb OCHOBHble Xapak-
TEPUCTUKU paboTbl reHepartopa
B npouecce pacdyeta. Metoanka
NPOEKTUPOBaHMS OTTECTUPOBaHa
Ha OOMbLUOM YMCNe IKCNepuMeH-
TanbHbIX OAHHbIX, NOMYYeHHbIX
B onbiTax ¢ CBMI. Crneaytowmm
Larom ctano npuMeHeHue MeTo-
OVKU ONS cO30aHUA HOBbIX KOH-
CTpyKUMI. PesynbraThl, NOny4yeH-
Hble B aKkcnepmmMmeHTax ¢ CBMI,
OTNIMYalTCS OT PacYETHbIX He 6O0-
nee yem Ha 5%. Vcnonb3oBaHune
MeTOAMKN MO3BONUIO ONTUMU3U-
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poBaTb MapaMeTpbl CnnpanbHbIX
reHepaTtopoB, YTO MPMBENO K pas-
pabotke CBMI" ¢ amnnuTtygHo-
BPEMEHHbLIMU XapaKTepUCTUKaMm,
CBOWCTBEHHbIMU, CKOpee, AuUcC-
KOBbIM B3pPbIBOMAarHUTHbIM reHe-
patopam. NnaHupyeTca co3gatb
WUCTOYHUK MMMYMbCHOW MOLLHOCTU
Ha ocHoBe CBMI, nossonswowmi
nosriyyaTb B JlalHEPHOW Harpyske
ToK ~20 MA 3a Bpems ~ 1 mkc. Ho-
Basi MeToAuka NpoOeKTUpPOBaAHUSA

OCHOBHbIE JOCTUXEHUA POAL-BHUNI D

CBMI nossonuna oTkasaTbCsi OT
npenBapuTerbHbIX 3KCNepumMeH-
TOB M Takum obpasom CyLlecTBeH-
HO COKpaTUTb Kak pMHaHCOBbIE,
TakK N BpeMeHHble 3aTpaTbl Ha
pa3paboTKy HOBbIX reHepaTopoB.
Co3pgaHve gaHHOW MEeToAuKM Mo-
3BOMUMO OOBECTU TEXHOJSIOTNI0
CBMTI po kommepyeckoro npoayk-
Ta, BOCTpebOBaHHOIO BeayLUMMU
Hay4YHO-MccrnenoBaTeNbCKUMMN
naboparopuamn mupa.

m_m‘l N7

MpoBeneHbl nccnegoBaHns Ho-
BOrO CUITbHOMOSIAPHOrO ANSNEK-
TpUKa — rens Ang 3anoriHeHns npo-
MEXYTKOB MEXAy CrosiMU MieHou-
HbIX U30MNATOPOB, NPUMEHAEMBbIX
B MMMYNbCHOW BbICOKOBOSILTHOM
TexHuke. ['enb NpMroToBrieH Ha
OCHOBE CMEeCU CUIbHOMOMAPHOMN
KUOKOCTU — rnnuepuHa ¢ xena-
TuHoMm. o pesynsratam umccre-
JOBaHUN NOMyYeHo, YTO NPOBO-
OVMMOCTb, AManeKTpuyeckas rnpo-
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HUL,@EeMOCTb, BpeEMsI perakcaumum
»KenaTtMHUPOBaHHOIO rvuepuHa
COXPaHSIIOTCS HA YPOBHE UCXOOHOTO
npoaykKTa — rmuuepuHa. OnekTpo-
MPOYHOCTb YBENUYMBAETCA Ha
~15% wn coctaenset 87 kB/mMm npwu
ONNTENbHOCTU UMNyrbca 4 MKC.
CocTtaB obnagaet Kneswmmm cBon-
CTBaMW, COXpPaHsIET 3racTUYHOCTb

npu oTpuLaTenbHbIX TEeMnepaTypax
(vcnbiTan npu — 28°C). MsonaTopel,
W3rOTOBIIEHHbIE C NPUMEHEHUNEM
rens, obnagatoT HOBbIMWN CBOWCTBA-
MU, 3HaUUTENBHO ObreryarLwmnmm
TEXHOMOrNo paboTbl C HUMMN.
CUnbHOTOYHBIVM KOMMYTaTop-
dopmMumpoBaTenb nMnyrnbca Toka
(paspaboTka aneKkTpoU3NYECKOro

OTAEeneHnst) No3BorsieT CokpallaTtb
dPOHT HapacTaHusa mMynsTMmera-
amnepHbIX TokoB B 8—8,5 pasa npu
NX KOMMYTaLMU Ha ManouHOYKTVB-
Hble Harpy3ku. B KOHTpoOnbHOM 3KC-
nepumeHTe ToK amnnutygon 4,5 MA
C BpeMeHeM HapacTaHus ~ 6 MKC
OblnT NepekritoYeH B HarpysKy WH-
OYKTUBHOCTBIO 4 HIH 3a 0,7 MKC.

rnuuyepuH 8 JKUOKOM U )Ke!'leO6pa3HOM COCMOAHUAX
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Kommymamop

COBMECTHO C KOHCTPYKTOPCKU-
MW U TEOpPETUYECKUMU OTaere-
HUSIMW BbINyLLEHbl METOANYECKNE
MaTepuanbl no rnabopaTtopHoOMy
MOOENNPOBAHNI0 MEXaHN4YeCKOro
MMMyrbca C MOMOLLbIO 3NeKTpu-
YeCKOro B3pbliBa TOHKOW (honbru.
B nabopatopHbIX ycrnosusx B Ta-
KMX UCMbITAHUSAX OUHAMUKA Harpy-
»Xaemoro obpasua KOHTPONMpyeTcs
OEeCKOHTaKTHbIM METOAO0M C UC-
Nnonb3oBaHNEM MWKPOBOJTHOBOTO
NMHTEpdepomeTpa.
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UcnibimaHue obpa3ya MexaHu4yecKuM UMIyibCoM
0m 311EKMPUYECKO20 83pbiga (hosibal ¢ 6eCKOHMaKMHbIM
usmepeHuem OuHaMuKu obpasua

NchnbiTaHa HOBasi KOHCTPYK-
LMsi BAKYYMHOIO BbICOKOBOJIBTHOIO
nepexopa. lNepexon nnu nHTEp-
deinc ot TBEPAOTENLHOW U30SIS-
LUMN K BaKyyMy 3a4acTylo sIBnsi-
eTcda Hambornee cnabblM MeCToM
B 3rEKTPOU3NYECKMX YCTAHOBKaX,
onpenenswmm nx npegensHbie
BO3MOXHOCTWU. HaunHasa ¢ 1964 ro-
[0a, KOHCTPYKUMSA uHTepderica npu-

dAnekmpuyeckue rnoss 8 ucrnbimamesibHoU c6opke
8 9K8UNoOMeHUUabHbIX JTUHUSIX

obperna npakTM4eckn cTaHaapTHbIV
BUAO — 9TO M3OMATOP, pacnoso-
XEHHbIN noA yrnom 45 rpagycos
MO OTHOLUEHUIO K 3rieKkTpoaam.
B nocnegHee Bpemsi nosiBUNMUCH
nybnvkauum no pesynsratam pac-
YETOB ANEKTPOCTATUYECKMX MONen,
BO3HMKAKOLMX B TPOMHbLIX TOYKaxX
NMHTepdenca MeTan—ananeKkTpuKk—
BaKyyM, 1 NPEANIOXEHUS MO BHe-

WHOuKkamopHasi nnacmuHKa rnocie
2a300uHaMuYyecKo2o 8030elicmeus 371eKMpPUYEeCKO20
83pbiea anmoMUuHUe8ol gosibau momuwuHol 6 MKM

CEHMIO M3MEHEHUI B CTaHOapTHOE
NCMOMNHEHNE, NO3BONALLNX YBENU-
YNTb BNEKTPOMNPOYHOCTL Nepexoaa
noyTn B nontopa pasa. OcHOBHasi
naoes U3BMeHeHUn — BbIHECTUN TPOK-
Hble TOYKM B 0bnacTb cnabbix anek-
Tpudeckux nonen. B otoeneHnn
pa3paboTaH BbICOKOBOJILTHbBIA UH-
Tepdenc ot TOHKOCTEHHOM MNIEHOY-
HOW LMITMHAOPUNYECKON N30NSLUmn
B BaKyyM, peanusyloLini HOBbIN
noaxon. F'eomeTpusi anNekTpoaoB
N cucTeMa M3onsaTOpPOB TLUATENbHO
nogobpaHbl ONsl BblpaBHUBAHUS
3MNEKTPUYECKUX MONen no noBepx-
HOCTM pasgena W3oNATopoB
M MUHMMU3ALMKN MOSIEN B TPOW-
HbIX Toukax. MNoabop reomeTpumn
OCYLLECTBNANCA MO nporpamMmve
pacyeTa 3NeKkTpoCcTaTUYeckux Mno-
nen. dkcnepumeHTanbHas Mogenb
nepexoga, CNpoeKTUpoBaHHasi Ha
HanpsbkeHne 400 kB, npowna wuc-
nbiTaHnA HanpsbkeHeM 510 kB npu
ONUTENBHOCTU MMMyrbca 4 MKC.
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PacnipedeneHue Hanps>XeHHOCMU 371eKmpuYeCcKo20

rosnsi 800s1b Mo8epxHocmu pasdesna 8 8aKyyme
u nonuamusieHe npu HanpskeHUu Ha cbopke 400 kB





