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ANEKTPOPUSUNYECKOE OTAEJIEHUE

BbinonHeH aHanua3 BO3MOXHO-
CTW pasBUTUS CaMOCTOATENbHOMO
paspsiga B MonepeyHom rnone nu-
Aepa MOIHMM B pexume reHepa-
LM NaBuH PEnsiTUBUCTCKMX ybe-
ratownx anektpoHos (JIPY3J), noa-
OEpPXXNBaEMbIX MOJNTOXNTENBHOM
pPENATUBUCTCKOW OOpaTHOW CBSI-
3bl0 C y4acTMeM TOPMO3HOIMo M3-
NyYeHnsa BbICOKUX 3HEPrUi u no-
3UTPOHOB, NMOPOXOAEMbIX cCamMu-
MUK naBmHamu. PaspaboTtaHa ymc-
neHHas mogenb, B KOTOpoOW na-
BMHY /-FTO MOKOMEHUSI C YMNCIIOM
9r1eKTPOHOB N, COCTaBNAT reK-
TPOHbI, POXOEHHbIE TOMbBKO B pe-
3yrnbraTe MOHU3NPYIOLLNX CTOS-
KHOBEHUI 3MNEKTPOHOB BbICOKMX
3HEpPrun ¢ monekynamu. JlaBnHa
i + 1-ro NOKONeHns NHUUMmMpyeTcs
POTOHOM, 3MUTUPOBAHHbBIM faBU-
HOW i-ro nokoneHusa. Onsa ycune-
HUs TpebyeTcs, 4ToObl, Ha4YMHasa
C HEKOTOporo Homepa i, nocre-
AoBaresibHOCTb Yucen N, cocTtas-
nana Bo3pacTalrLlylo reomeTpu-
YECKYH MPOrpeccuio, 4To o3Ha-
YaeT BKIIKOYEHUE MOMOXUTENBHOMN
pPENATUBUCTCKOW OOpaTHOW CBSI-
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3n. Pa3pag MoxeT ObiTb UCTOY-
HUKOM HabntogarLLmxcsa B Koppe-
NAUMK C TPO30BON aKTUBHOCTBIO
MMMYJIbCOB MPOHUKAKLLNX U3NYy-
YEHUN, XapaKTEPUCTUKN KOTOPbIX
YAOBNETBOPUTENBHO BOCMpOU3Be-
OeHbl B MOAEeNV LUITMHOPUYECKOTO
nugepa ¢ NUHENHOW NIOTHOCTbLIO
3apaga A. lNpoHukatowme nsny-
YeHUs, reHepupyemMble B OKpPEeCT-
HOCTW nuaepa, MoryT npencraBs-
NATb ONACHOCTb A MNEeKTPOH-
Horo obopygoBaHMs neTaTenbHbIX
annapaToB, 3KMNaXen n naccaxwu-
poB camorneToB. KpaliHe onacHa
cuTyauus, korga nugep coobuia-
€T BbICOKMIN MOMNOXUTENbHbINA Mo-
TeHumarn Kopnycy camorieTa, BO-
Kpyr KOTOPOro MHULMMPYETCH pas-
psag ¢ reHepaumen JIPY3: npu BblI-
YNCIIEHHOM PIIOEHCE SMEKTPOHOB
BbICOKMX 3HEprum Ha obLumBke ca-
morneta (Al, 6 mm) 10""—=10"?2m2
[o03a obnyyeHus niogen coctaBut
0,01-0,1 3B (1—-10 63p) 3a ogHYy
BCMbIWKY. B ocyoapcTBeHHON
Kopnopauun «Pocatom» npwu-
HAT BHYTpMOTpacreBon npegen
2-10* 3B B rog.

nPya

Cxema paspsida, pa3susarou,e20ocs 8 rorse nuodepa
8 pexxume rocredosamersibHbIX 2eHepayull naguH
penamusucmcKkux ybeaarouux 3/1eKmpoHos,
noooepkusaeMbIX oA0XKUMeIbHOU

penamusucmckol o6pamHol C853bt0

Bo3obHoBneHa cepusi B3pbIB-
HbIX 9KCMEPUMEHTOB C TpaHCMop-
TabenbHbIMM MNa3MOgOKYCHbIMMU
WCTOYHUKaMU HEWTPOHOB, 3anu-
TbIBAEMbIMY OT B3PbIBOMArHUTHbIX
reHepaTopoB (BMIN). [lns aTux ue-
nen paspaboTaHbl cneunarnbHble
BMI, cnocobHble obecneumBaTb
Ha BXo4e B MITAa3MEHHYI Kamepy
UMMyNbC HaMNpshKeHUs1 3ag4aHHON
dopmbl. N3rotoeneHa nnasmodo-
KycHasl paspsigHasi kamepa, obe-
cneymBaowasi B fabopaTtopHbIX
yCroBusx ctabunbHoe reHepu-
poBaHue O[-HenTpoHoB. [MpoBe-
[O€eH nepBbI U3 3TOM CEPUN B3PbIB-
HON BKCMEepUMEHT C AenTepun-
TPUTUEBBLIM HaMoOSIHEHMEM Mnas-
MOOKYCHOWN pa3psgHON KaMepsbl.
Mony4eH Bbixog OT-HenTpoHOB
~ 210" vmn.”" npn amnnutyge
paspsagHoro Toka ~ 1,3 MA.

lnasmoghokycHas pa3psiOHasi kKamepa

BkenepumeHmarnsHasi cbopka rneped 83pbI8HbIM OrbIMOM
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Ocuyurnnozpamma moka 8 rnia3mMogoKyCcHol Kamepe

CosmecTHO ¢ PHLU «Kypua-
TOBCKUIA WHCTUTYT» HayaTa 3KC-
nepuMMmeHTanbHas oTpaboTka Ho-
BOro BuAa 3NEKTPOB3PbIBHO-
ro pasmblkatensa Toka B Buae
«3MENKn». OTOT pasmblkaTeNb
crnocobeH nMoaBecTU K Harpys-

OkcnepumeHmarnsHoe ycmpoucmeo
Ha base cniupasnbHo2o0 BMI™
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Ke TMna Z-nuH4ya TOK C amnnu-
TyOoou B AECATKM Meraamnep 3a
Bpemsi ~ 100 Hc. NepBbl B3pbIB-
HOM aKCnepuMeHT Bbin NpoBeaeH
C YCTPOWCTBOM, KOTOpOE coaep-
arno aneKkTpPOB3pbIBHOW pa3mbl-
KaTenb B BUAE «3MeWKn», npo-

Brnekmpoe3pbi8HOU pa3MbIKamerib
moka 8 sude «3MelKu»

CueHan demekmopa usny4yeHul

XOOHOW M30nATop, paspsagHUK-
obocTpuTenb U BaKyyMHYI Ha-
rpy3ky. PasmbikaTenb Toka cpa-
©oTtan B pacyeTHOM pexume. Tok
B 5 MA Obin gOoCTUTHYT 3a Bpe-
Ms ~250 Hc.
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CpasHeHue aKcrnepuMeHmarbHbIX U 3ape2ucmpupo8aHHbIX 8 Ofbime MPou3800HbIX MoKa (a)
u mokos (6): 1 — uernb ucmo4HukKa; 2 — uernbs Hazpy3Ku
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3aBepLueHa cepus akcnepu-
MeHTOB R-Damage no uccnepno-
BaHMIO OTKOJIOB B LMNUHAPUYE-
ckown cxopgslencs reometpun. Vc-
cnegyembii obpasey n3s Al 1100
VCNbITbIBAN yaapHOe Harpyxe-
HWe Npu coyaapeHuu ¢ HUM nau-
Hepa u3 TOro xe MaTtepwvana, pa-
30MHaAHHOro MarHUTHbIM nonem. B
3aKMYMTENbHbIX OMbITax HEOb-
XOANMO ObINIO MOMYYNUTb OTKOJb-
Hble TPEeLLMHbl C NOoCneayLmm
nX KoMnakTupoBaHueMm. MNpn aTom
AN YNCTOThl IKCNEePUMEHTa, YTO-
Obl NnpegoTBpaTUTL CoyagapeHue
MULLEHU C LEeHTpanbHbIM U3Me-
puTenbHbIM 6riokom, Heob6xoanumo
ObIno obecneunTb CTPOro onpeae-
NeHHble UMMNYNbCbl TOKa, hopma
W ANUTENBbHOCTb KOTOPLIX BbIOK-
panucb U3 pe3ynsTaToB pac4eTos,
BbIMOJSTHEHHbIX C NMPUMEHEHNEM
nporpamMmmMHoro komnnekca [OPA-
KOH. B akcnepmmeHTax OCHOB-

Hble nmapameTpbl UMMYSIbCOB TOKa
B NanHepe GbINn Nony4yeHbl C Bbl-
COKOW TOYHOCTbIO, nccnegyemoie
ob6pasubl COXpaHeHbl, BCe Lienn
3KCMepuMeHTa JOCTUTHYTHI.

CtabunbHOCTb paboTbl ANCKO-
BbIXx BMI™ B 3HauuTenbHom ctene-
HW 3aBUCUT OT konebaHmMm Havarnb-
HOro TOKa, CO34aBaemMoro B reHe-
paTtope C NOMOLLbIO CnnparnbHO-
ro BMI. B cBoto oyepeab, pabota
cnupanbHoro BMI™ 3aBucuT oT Ha-
rpysku (amckosbii BMIT). B npouec-
ce 3anuTku npu BonbLUNX MHTErpa-
nax Ha4dasribHOro Toka AMCKOBble
3MNeMeHTbl MoryT AechopMmpoBaTb-
Csl MarHUTHbIM MOSieM, YTO NPUBO-
OUT K yXyOLEHWIO BbIXOOHbIX Napa-
mMeTpoB guckosoro BMI. Bo3amox-
Hble YTOHYEHMS OUCKOB B MpoLec-
Ce 3anuTKM 1 Jaxe paspbiBbl KOH-
Typa NpuMBOOAT K YBENMUYEHUIO K-
BMBASIEHTHOIO 3MEKTPUYECKOro CO-

OkcnepumeHmarnbHbIl cmeHO
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Umnynbcel moka 8 akcriepumeHmax R-Damage-8, 9

NPOTUBIEHNST KOHTYpa, YTO BbI3bl-
BaeT TPyOHOCTU B MPOrHO3MpoBa-
HWUM cunbl BBOAMMOro Toka. B cBsi-
31 C 3TMM BO3HMKAET BOMPOC: a He
npoLie nm mM3HavanbHO BBECTU
MarHWTHbIA NOTOK B MOSIOCTW AMUC-
KOBbIX 31IEMEHTOB, 3aHATble BB.
Takum obpa3om peluaeTcs Lernbin
psa npobnem. Bo-nepBbix, B Npo-
uecce 3anutku He byayT gedopmun-
poBaTbCsl MeAHble OUCKK, KOTopble
B CTaHZapTHOM BapuaHTe 3anuTKu
0bsa3aHbl aepxaTb AaBrneHuMe mar-
HWUTHOrO MOMs, YTO YBEMUYUT Ha-
OEeXHOCTb paboTbl guckosoro BMIT
n BygeT cnocobCcTBOBaTL NOBbILLE-
HUIO BbIXOAHOrO Toka. Bo-BTOpbIX,
cMmaryarTcs TpeboBaHus No UHTe-
rpany OenCcTBUs TOKa, YTO yrnpo-
LaeT 1 yaeLleBnsieT KOHCTPYKLMIO
cnupansHoro BMI. B-TpeTbux, 3Ha-
HME TOYHOM WMHAOYKTUBHOCTU Ha-
rpy3KkyM MO3BOMUT TOYHO MPOrHO3n-
poBaTb Ha4yasbHbIN TOK, BBOAUMBIWA
B KOHTYp Aguckosoro BMI. Boamox-
HOCTb GeccunoBon 3anuTku guc-
kosoro BMI™ manoro knacca aua-
meTpom 250 MM uccnegoBanach
B OMbIT€ C TPEX3aneMeHTHbIM AuC-
koBbiM BMI. MarHuTHoe none wus-
HayanbHO BBOAMIIOCH BO BHYTPEH-
HIOKO MONIOCTb OUCKOBbIX 3IEMEH-
TOB Yepes crneumanbHylo LWenb Ha
HWKHEM paguyce mexagy CunoBou
TpyOolr 1 MmegHou Tapernbio ANCKO-
BOro anemeHTa. Npu cpabatbiBa-
HWUM OUCKOBOIO 3f1IEMEHTa Npouc-
XOAMNO 3aMblkaHne MeadHbIX Tape-
Newn ¢ KoHycamu, B pesyrnbsrarte Yero
YyacTb MarHMTHOrO MOTOKa OTCce-

JlaliHepHbIU y3ern nocre skcriepumeHma R-Damage-9
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Kanacb, a OCHOBHOMW MOTOK BbIKW-
Marncs B Harpysky. Npouecc cxa-
TUA MarHUTHOro NOTOKa npakTuye-
CK/ HMYEeM He oTnmn4yaeTca OT npo-
uecca cxaTusa notoka npu obbly-
HOM criocobe 3anuTku. ATo gaet
BO3MOXHOCTb peanu3auum beccu-
noeoro crnocoba 3annTkn OMUCKOBO-
ro BMI™ B Tex cnyyasx, korga note-
Py Ha4anbHOro MarHUTHOro NOToKa
He ABNAKTCA KPUTUHHBbIMI.

B anekTpodusnyeckom otae-
nexum coemectHo ¢ Kb-1 n UTM®
paspaboTaHa CUbHOTOYHAs nawm-
HepHasi cMctemMa ans uccnego-
BaHMUA MerkomMacLuTabHbIX Mo-
BPEXOEHUI NOBEPXHOCTM 0bpas-

TpexanemeHmHbIl uckoebit BMI
reped orbIMom
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LOB MpuW YAapHbIX Harpyskax. Tok
3 MA OT KOHOEHCATOPHOro CTEH-
Aa KOHLEHTpUpyeTcst K NnaiHepHo-
My Y31y 00 JIMHENHOW MAOTHOCTU
0,8 MA/cm 1 pasroHdaeT namHep-
yoapHuk oo 2—3 km/c. Menkomac-
wTabHble MOBpeXOeHust MoryT
BO3HMKaTb B BMAE OYE€Hb TOHKMUX
(oecaTtble gonn MunNnuMMeTpa) oT-
KOMMbHbLIX OTCIIOEHUI MOBEPXHOCTU
UnNn B BUAE OTAENbHbIX MblNeBua-
HbIX YacTtuu,. NccnegoBaHue Ta-
KMUX MOBpexaeHnn npencrasnsaeT
MHTEpPEeC, ecrnn NOBEPXHOCTb UC-
nonb3yeTcs kak paboyasa ons cxa-
TWS1 ra30BOW Cpedbl UMK Kak CBETO-
oTpaxatowada. OTKornbHOE oTcrnoe-
HWe BO3HMKaeT Mpu ygapHOM BO3-
OENCTBUU, ONUTENbHOCTb KOTOPO-
ro MeHbLLE BPEMEHUN NPOXOXKAEHMS
yOapHOM BOMHbI MO TonwuHe o6-
pasua. NMpn aToM n3-3a cynepmno-
31MUMM yAapHbIX BOMH obpasytoTcs
30HbI C pacTsarMealLWMMM Hanpsi-
KEHUSIMU, NPUBOASALLMMMN K OTCIO-
€HMI0 NOBEPXHOCTHOro cros. Mo-
BEPXHOCTb C OTKOJSIbHLIM MOBPEX-
AEeHMEeM HepoBHasl, oHa UMEeeT Mu-
KPOBBICTYMbl U MUKPOBNAAUHbI.
XapaKTepHbIn pasMep BbICTYMNOB
mBnaguH ~0,1 MM, T. €. ogHoro
nopsigka ¢ TONLUMHON OTKOSbHOTO
cnos. B pesynkrate KOHUeHTpauum
OaBneHus Ha aedekTax CTPYKTypbl
mMarepuana Bonm3n noBepxHOCTU
o6pasLia MoryT BO3HMKaTb NMOBPEX-
OEeHUsi MOBEPXHOCTU Tuna nbline-
HuA. MarHuTHoe LaBneHue, yCKo-
pswoLlee nanHep-ygapHuK, 6e3bl-
HepuWoHHO. YT0BbI coxpaHuTb 06-

Juanekmpuyeckas 1,0
ecmaska 0,9

Tpyba

CouneHeHue cunosoli mpybbi ¢ mapensamu duckosozo BMIT
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dl/dt, 103 Alc

pasubl nocre ygapHoro Bosaemn-
CTBUSA, B CUNbHOTOYHOW naviHep-
HOWM cucTeme NpeaycMOTPEH YyraB-
nueartenb Afs NNaBHOro TOPMO-
XeHunsa obpasua 1 OCKONKOB B MO-
pucton pactsopumon cpege. lNo-
cre pacTBOPEHUs ynaBnvBatoLLen
cpenbl onpenenstoTca CTPYKTyp-
Hble n3meHeHus B obpasue u du-
3M4ecKoe COCTOSIHME OTKOMOBLUMX-
C4d, B TOM Yncrne o4eHb Mernkux nbl-
neBUAHbIX YacTuy. OTo OaeT go-
MONTHUTENbHY MHOPMaUMIO ANs
YTOYHEHNA 3aBUCUMOCTU NnogdBrie-
HUS OCKOSKOB OT Ae(EeKTOB Kpu-
CTannmM4yecKkon CTPYKTypbl MaTepu-
ana obpasua, pasBuUTUSA pacyeTHO-
TeopeTU4eCKnX Mo,u,ene|7| NnoBpex-
OeHUn 1 onTummsaummn Bblbopa
mMaTtepunanoB B KOHKPETHbIX KOH-
CTPYKUMAX.

lNosepxHocmb 06pa3ya monujuHou
2,5 mm u3 cnnasa AMe nocrne

omkorna c1os1 monuwuHou ~0,1 Mm,
8bI38aHHO20 yOapom natiHepa
monuuHot 0,13 mm u3 cmanu

1X18 HIT co ckopocmebto 1,35 km/c

t, MKC

Pocm npousgodHol moka e duckogom BMI™ Ha Ha4yaribHOM

amarie cxamusi Momoka fpu cuiosol u beccunoeol 3arnumke





