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HAY‘-IHO-TEXHI/I‘-IECKVIVIVLI,EHTP DOU3UKU
BbICOKUX MJIIOTHOCTEN 3HEPIMUN (HTLI®)

K koHuy 2009 roga B HTLU® pas-
paboTaHo, co34aHO N UCTbITAHO
CEMENCTBO MOLLHbIX UMMYIbCHbLIX
BY-reHepaTopoB Ha ocHOBE raso-
BOro paspsga C nosibiM KaToaoM.
3TN TEXHMYECKM NPOCTbIE YCTPOR-
CTBa OXBaTbIBAOT LUNPOKUN Ya-
CTOTHbI AManasoH reHepauun ot
10 go 220 MI'y. BbixogHasa gen-
CTByHOLLIAsA MOLLIHOCTb OAHOrO re-
HepaTopa MoXeT gocturate 8 MBT,
AnuTenbHocTb reHepauun 0,5 MKc,
a Krpg 35 %. Yactora cneposa-
HUSI UMMYNbCOB reHepauumM AOoCTU-
raet 1,5 kl'y. Ha ocHoBe MHOro-
NETHUX UccregoBaHni padpaboTa-
Ha, co3fdaHa M uUcnbiTaHa OTnasiH-
Hasa rasopaspsigHasi kamepa C no-
NbIM KaToaoM AJisi NOPTaTUBHOMO
BY-reHepartopa.

Ona komnnekca SMUP Bnep-
Bble B MMpe pa3paboTaH u ycnewu-
HO UCMbITaH B3PbIBHOM pa3Mblka-
Tenb Toka Auckosoro BMI, Bbinon-
HEHHbIN B BuAe otaeribHoro 6ro-
Ka, 4YTO MO3BONUIO peanuM3oBaTtb
npemMyLLecTBa yCcTponcTea (BbICO-
Kast a¢pdPeKTMBHOCTb paspbiBa TO-
KOHeCyLLIero NpoBoAHUKa Npu OnTu-
MasibHOM, He 3aBuUcsLLEM OT pabo-
Tbl reHepaTopa, Bbibope MoMeHTa
paspbiBa). Npn paspbiBe KOHTYpa
natunanemeHTHoro [1BMIM-240 c To-
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kom 15,4 MA B Harpy3ke MHOYKTVB-
HOCTbIO 6,8 HIH 3aperucTpupoBaH
umnynsc Toka 9,3 MA ¢ BpemeHem
HapacTaHus (no yposHio 0,1—-0,9)
0,57 mkc. OBbIMHO UCMOrb3yeMble

Ansi yKOpodeHus ppoHTa umnynbsca
Toka anckosbix BMI™ anekTpoB3pbIB-
Hble pasmblkaTtenu obecnevmsatoT
B @HaNorM4yHbIX yCrioBUaX BpeMS
HapacTaHusa Toka, BAsoe bonbLuee.

MamuanemeHmHbIt BMI-240 co 83pbi8HbIM pa3Mbikamesiem
moka Ha Ucxo0HoU rno3uyuu

BY-2eHepamopsbi: a — eceHepamop Ha 220 MIy,
¢ umnynbcHoU MouwjHocmbto 8 MBm; 6 — omnasiHHasi

Kkamepa rnopmamugeHo20 BY-zeHepamopa
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1, MKC

Umnynbc moka e Hagpy3ke



2009

MpegnoxeH n paspaboTtaH uc-
TOYHWK SHEPrMM Ha OCHOBE OBYX
MarHUTOKYMYISITUBHbIX reHepaTo-
poB BMI™-160, pasHeceHHbIX Ha pac-
ctosiHme 6onee 30 M, NO3BONSAIOLLIMIA
BOCMPOV3BOAWTL Ha 3aLUTHOM 3a-
3eMIIeHUN CKNafoB B3pbIBYaTbIX Ma-
TepuarnoB UMMNyNbCbl TOKa aMmnuTy-
pon go 200 kA ¢ dpoHToM 40 MKC
W ONUTENBbHOCTBIO Ha MOSyBbICOTE
80 mkc. B 2009 rogy ¢ nomMoLLbto Ta-
KOro MCTOYHWKA 3HEPrUM BriepBble
npoBedeH NONMHOMAaCLUTabHbIN 9KC-
NEPUMEHT MO UCTbITAHUIO MakeTa
CUCTEMbI MOJTHME3ALLMTbI CKnaga
B3pbIBYaTbIX MaTepraros.

B HTL® co3gaH cteHg HIMTM-01
ans nabopaTtopHOro Moaenmpo-
BaHWs1 HecTauMoHapHbIX duaunde-
CKMX MPOLIECCOB B OKONO3EMHOM
M MEXMNIaHETHOM KOCMWUYECKOM
npocTtpaHcTee. CTeHn BKNOYaEeT
Kamepy mMogenmpoBaHUs OSIMHON
4 m n gnameTtpom 1 M; cuctemy oT-
Kayku, obecnevmBaroLLyo OCTaTou-
Hoe aaeneHue 810 Topp; coneHo-
ng gnameTpom 1,6 M 1 annHom 4 m,
co3fjaroLlum B Kamepe KBasucTa-
LMOHapHOE OAHOPOLHOE MarHuUT-
HOe Morie HanpsPKeHHOCTbIO 3 K3;
WCTOYHUKM (DOPMMPOBaAHUS BbICO-
KOVMOHN30BaHHOW MarHUTOaKTUB-
HOW Nfia3Mbl KOHUEHTpaumen oo
10" cM3; MCTOYHMKU NoKanbHbIX
BO3MYLLEHWUI; CUCTEMbI perncTpa-
uun 1 ynpaenenus. MNMutaHune cone-
HoMAa OCyLLECTBIISIETCA LeCTUpas-
PSAHBIM YNpaBnsieMbIM ABOUYHbLIM
KOZOM MCTOYHUKA SHEPTOEMKOCTbIO
0,8 I'x. Mnasma dopmupyetca
NPOAONbHLIM Pa3psaoM, MHULM-
MpyemMbiM UMMYNbCHbIM MHOFOKa-
HanbHbIM NMOBEPXHOCTHLIM pa3ps-
nom. CteHpg obecneymBaeT BO3-
MOXXHOCTb MpPOBEAEHNSA UCCreao-
BaHWI B anbBEHOBCKOW 1 XOMM0B-
CKOW nriaame, YTO MO3BOSMSET pas-
paboTaTtb agekBaTHble oranyeckmne
MOZENV N METOAMKIN pacyeTa humau-
YeCKMX NPOLIECCOB B KOCMUYECKOM
NpOCTpaHCTBe.

MpoBeeHbl nccrnegoBaHUs Ko-
POHHOrO paspsiga C BEPTUKAIbHbIX
3a3eMJIEHHbIX U HaxoAsiLLMXCcs Nog
noTeHUManom npoBOAHUKOB. [nun-
Ha NPOBOAHWKOB BapbupoBanach B
npegenax ot 10 m 4o 1 KM, NoTeHLK-
an otHocuTenbHo 3emnu 0o 100 kB.

HecmoyHuUK aHepauu, CMOHMUPOBaHHLIU Ha UCbIMamesibHOM MoU20He

UHmeeparnbHasi KapmuHa ceeyeHUs1 UCMOYHUKa 9HEP2UU Ha OCHOBE 08YX eeHepa-
mopos BMI™-160, nony4eHHasi ¢ MoMoWwbto homoKamMepbl C OMKPbIMbIM 3ame8opoM

Kamepa modenuposaHusi u coneHoud cme+Hda HIM-01
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HemoyHuk numaHusi coneHouoda

®omoepacghus uHuUyuUpyroule2o paspsida

MonyyeHbl 3aBUCUMOCTM TOKa KOpO-
Hbl OT BbICOTbI MOABEMA W NMOTEHLN-
ana. OBGHapyXeHO CTPYKTypupoBa-
HMe KOPOHbI MO ASIMHE NPOBOAHUKA.

B TeueHue pspa net B HTLU®
NPOBOOATCH 3KCNEepUMEHTarnbHbIe
M TeopeTuyeckme nccnegoBaHus
B obrnactn ousnkn razoBoro pas-
psiga 1 atMOCEPHOro aneKkTpuye-
ctBa. B 2009 roay 3aBepLuUeH LMK
ncecrneqoBaHU NPoLECccoB MUKPO-
CTPYKTYPUPOBaHUS BbICOKOBOSLT-
HbIX paspsAoB aTMOCHEPHOro Aas-
neHusi. Bnepsble ob6HapyxeHa n nc-

crnepoBaHa MUKPOCTPYKTypa KaHa-
JTIOB MUCKPOBbIX N BECCTPUMEPHbIX
pa3psiaoB. YCTaHOBMNEHO, YTO KaHa-
Nbl NPeAcTaBnsoT coBOM COBOKYM-
HocTb 100—1000 MukpokaHanos
anametpom 5-30 MKM, MMOTHOCTb
TOKa B MUKpOKaHanax gocTturaet
107 A/cm?. MNokasaHo, YTo reoMeTpu-
yeckne napameTpbl Makpo- 1 MU-
KPOCTPYKTYpPbl CBS3aHbl «30510TOM»
nponopuuen. PaspabotaHa cdu-
3ndeckasi Moferb, OObsCHSOLLAs
OCHOBHbIE 3aKOHOMEPHOCTU dop-
MUPOBaHUSI MUKPOCTPYKTYPbI.

CmeHO 0ns uccriedosaHusi KOPOHHO20 pa3psida

Cmpykmypa KaHana UcKpbi
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lNpoBeneHbl uUccnegoBaHUs
dopakTanbHOM pasMepHOCTU Npo-
CTPaHCTBEHHOW CTPYKTYpbl MOI-
HUIN. YCTAHOBMEHO, YTO MO 3Haye-
HUIO Pas3MepHOCTU rPO30BON pas-
psia CTOMT B OOHOM psady C Apy-
rNMMU BbICOKOBOJSILTHBIMU paspsi-
Jamun, obnagarowmnmm pakTans-
HOWM CTPYKTYpOWn (CTPUMEPHOWN KO-
POHON, NOBEPXHOCTHbLIM, HaHOCe-
KYHAHLIMU UCKPOBLIM N BeccTpu-
MepHbIM paspsigamu). Mccnepo-
BaHWsSI 4anuM OCHOBaHWe caenartb
BbIBOg, 00 OBLLUHOCTU (hmsmyeckmx
MEeXaHM3MOB CaMoOopraHusaumm
CTPYKTYp LLUMPOKOrO Kracca BbICO-
KOBOSBTHbLIX UMMYJIbCHBIX pa3psi-
0B B atmocdpepe.

[ea nocrnedosamersibHbIx Kadpa CKOPOCMHOU ¢hOMOCHLEMKU MOSTHUU
(as2ycm 2009 e.). lhmepean epemeHu mex0y kadpamu 4 mc

ANEKTPO®U3NYECKOE OTAEJIEHUE

B XXI Beke ycununcs nHtepec
K pm3uke aTmoccepHoro anek-
TpUyecTBa BbICOKUX 3HEPTUN.
BaxHOCTb MccnegoBaHumn B 9TOM
obnacTtu obycnosneHa Heobxoau-
MOCTbIO NPeAcKasbliBaTb FPO30BYH0
aKTUBHOCTb aTMocdepsbl, oue-
HMBaTb BKMaj NpoLeccoB, Brus-
IOLLKMX Ha reHepaumio aTMmocde-
PO MPOHUKAKOLLMX U3MyYEeHUN, B
rnobanbHbIN 3NEKTPUYECKNA KOH-
Typ, NpeAckasbiBaTb pesynbraTbl
X BO3LOENCTBUSA HA ANEKTPOHHOE
obopynoBaHue netaTenbHbIX an-
napaTtoB u 30opoBbe ntogen. [po-
30Bbl€ VMMMYIbCbl y-U3Iy4YEeHUs
N HEATPOHOB MOTyT BOCMPUHMU-
MaTbCH CUCTEMAMM CIIEXEHMNS KaK
crneacTBme HeCaHKUMOHUPOBaH-
HbIX i4€PHbIX B3PbIBOB, 1 MO 3TOW
npuyvHe NpPeacTaBnsoT UHTE-
pec Ans KOHTpons 3a Hepacnpo-
CTpaHeHMeM AAepHOro OpyXus.
C uenblo MoaenupoBaHUA UM-
NynNbCOB XECTKOro y-U3rny4yeHus
TponocepHbIX rpo3oBbIX obna-
KOB, 3aperncTpmMpoBaHHbIX B Ano-
HUM Ha ypPOBHE MOPS U B BbICO-
KOTOpPHbIX YCMOBUSIX, BbINOJIHE-
Hbl pacyeTbl TOPMO3HOIO U3ny4ye-
HUS1 NaBUH PENsSTUBUCTCKUX yOe-
raloLmnx 3MEKTPOHOB B HUXHUX
cnosix atmocdepbl. Paccuntan-
Hble CNeKTPbl U3NyYeHNs Ha ypoB-

He MOpsi OT UCTOYHMKA, pacnorno-
XEHHOro B Tponocdepe Ha Bbl-
cote h =0,5-2 km, cornacytTcs
CO CMNEKTPOM y-U3MYyHEHUS HU3KNX
3MMHUX 0BnakoB, 3aperucTpupo-
BaHHbIM Ha 6epery AnoHckoro
MOPS Ha Kpbllle 30aHNs aTOMHOM
cTaHuuun. bnusoctb paccunTaH-
HOro cnekTpa MCTOYHMKa (3Muc-
CVOHHbIN CMEKTP) K N3MEPEHHOMY
Ha rope dya3un Ha BbicoTe 2770 m
CBUAETENbCTBYET O TOM, YTO MC-
TOYHUK HaxoguTcsa Brmsko K me-
CTy pacrosnioXXeHusa geTekTopa.
B uenom pesynbratbl YMCIEHHO-
ro MOAenMpPoBaHWA MOKa3blBaloT,

T

YTO NaBWHbI PENSATUBUCTCKUX yOe-
raloLmnx 3r1eKTPOHOB CMNOCOOHbI
pa3BuBaTbCS He TOMbKO B CTpa-
Tocdepe, HO U B HMXKHUX CMNOSIX
aTmocdepbl.

PaspabotaH manorabaput-
Hbli B3PbIBHOW MCTOYHUK 3HEpP-
rmun ¢ popmMupoBaHueM UMMNyrb-
ca ToKka MeraamnepHoro ypoBHS
N BO3MOXHOCTbLIO PerynnpoBaHus
BbIXOOQHOTO HanpsXXeHusl, COCTOs-
LM U3 cnMpanbHOro B3pbiBOMar-
HUTHOrO reHepatopa U B3pPbIBHO-
ro oboctputensa Toka (BOT). Uc-
TOYHUK NpeaHa3HavyeH Ans uc-
cnegoBaHus paboTbl razopaspsg-

Pa3sps0 monHuu

ANEKTPO®UIUYECKOE OTAENEHUE





