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IOPEKTHI, BOSBHUKAIOIIUE B METAJIJIAX B PE3VYJIBTATE YIAPA
IHOTOKA MUKPOYACTHII, PABOI'HAHHBIX B3PBIBOM

HoBu3zna a3 pekra mpoHUKaHHS MTOPOIIKOBBIX YaCTUI] COCTOUT B TOM, UYTO

YaCTUIIbI, PA30THAHHBIE C TOMOIIIO SHEPTUH B3PbIBA U YAAPHOW BOJIHBI, TPOHUKAIOT

B Marepuaj mperpajbl Ha ITyOUHBI, IPEBBINIAIONINE HA JIBA-TPHU MOPSAKA BEIUUYUHBI
JMaMeTpa YCKOPEHHBIX YacTHIl [ 1 ], MOTOKOM MOPOIIKOBBIX YACTHUI] 32 CUET SHEPTUU B3pbIBUaTOro Beuiectna (BB).
D¢ dexT NpoHUKaHUS YACTUI] Peajiu3yeTcs B HHTEPBajie CKOPOCTEH METaeMbIX

gactull 1...3 km/c [2], 4TO HE OOBSICHAECTCA paHEE U3YUEHHBIMH MPOIIECCaMU

MPOHUKAHUS OBICTPOJICTSIIEIO TBEPAOTO TeIa B METANIMYECKHUE TIPErpajibl CO

CKOPOCTBIO, TP KOTOPOH COYJIApEHHUE €€ HE TPUBOIUT K 3aMETHOMY UCHAPEHUIO U
pasyieTy MaTepualia Tena u nperpajisl [ 1yOrHa MpoHUKaHUS TOPOIITKOBBIX YaCTHUI] JOCTUTAET
JE€CATKOB MUJUTUMETPOB. DKCIIEPUMEHTAIBLHO 3apEruCcTpUpOBaHa NyOrnHa

nponukanus B Al1203 — 20 mMm, S102 — 25 mm, ctanb — 50 MM, Menb — 40 MM,

amroMuHUN — 60 MMm.



OnpezaeneH KpUTUUECKUI pazMep npoHuKaromux yactuil dk>10-4m [4]. [Ipu
Harpy>kKeHUH IMperpajibl TOTOKOM YacTull ¢ d>dk siBJIeHHEe TPOHUKAHUS HE
Ha0I0AaI0Ch. 72?7

[Iporiecc mMpoOHUKAHUA YACTHUIL] PEATU3YETCS JIUIIb TPU HArPYKEHUH
METaJUTMYECKOM Mperpaibl MOTOKOM BBICOKOM mioTHOCTH (pi1 > 103 kr/m3) [5].
MHOTO4YHCIIEHHBIE SKCIIEPUMEHTAIBLHBIE U TEOPETUUECKUE UCCIIETOBAHMS
CTOJIKHOBEHHSI C IIPerpajiaMy OJMHOYHBIX BBICOKOCKOPOCTHBIX (>1 kM/C) Ten He
peaM3yI0T NPOIECC NPOHUKAHHUS, 00€CTIEYEHHOTO0 MPOHUKAHNEM YacTHUIl Ha
Oompive ryounsl [6,7]. IloatoMmy npeanonaraercs [4], 4To s BHEAPEHUS YaCTHII
B METAJJIMYECKYIO TIperpaay HeoOX0IMMO HaJuYue OPraHu30BaHHOIO MOTOKA
MOPOIIIKOOOPA3HOIO BEIIECTBA, KOTOPHIA B XOPOIIIEM MPUOIMKEHUN MOYKHO
paccMarpuBaTh KaK HEMPEPBIBHYIO CPELY.
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B anamnasone ckopocreit 300 — 15000 mM/c BO3MOKHBI COyAapeHUsI ¢ KOCMIUECKOI! IIBIAbI0 000A04eK
KocMydeckux anrapaTtos (KA) B okoa03emHOM 1ipoctpaHcTse [1]. OTMeuaaocs, 4TO 4acTUIIEI
KOCMIY€eCKOI IbIAY IIPU YAape O CIIYTHUK, BBIBOABI aHTEeHH U3 aAIOMUHIS UCHAPSIOTCA, 00pasys rops4dyio
IIPOBOASIIYIO I11a3MYy. DTa I11a3Ma MOXKeT MHAYLIMPOBaTh B 9A€KTPOHHBIX CHICTeMaX BBICOKOYaCTOTHOE
13Ay4deHle, ClIOCOOHOe HapyIIUTh paOoTy CUCTeM yIIpaBAeHNs BIIAOTh 4O IIOAHOTO BBIBOAA VX U3 CTPpOs /451 Ha3eMHBIX
VICIIBITAaHNII - TECTUPOBaHN OOpa3libl UMIIOB MX ITIOMeIllaAll B FepMeTUYHBIN

MeTaAANYeCKIUI KOHTeVHep ¢ ToAmuHon creHku 40 200 mm. KoHTeltHep ¢ MUKpocxeMaMu IOABepraAcs
Harpy>KeHIIO CI'yCTKaMM IbIAeBbIX YacTuUl] B AnanasoHe ckopocreii coyaapenust 300 — 3000 m/c. ITocae
TaKoll 0OpabOTKM 13 KOHTeVHepa BBIHIMAaA MUKpOcxeMBbl. [loTepsi repMeTMUHOCTI KOHTellHepa He Oblaa
OOHapy>KeHa

BrlIsIBA€HBI MIKPOCXEMBI C OTKAOHEHNAMI paOounx napaMeTpos. Ilocae ogHOKpaTHOTO

BO3/€eJICTBISI Ha KOHTeIHeP C pa3dMeIleHHON BHYTPY eT0 MUKPOCXeMOli ObIA0 C UCIIOAb30BaHNeM CTeHAa
BbIsIBAeHO 10% MUKpOcxeM ¢ HeAOIyCTUMBIMU OTKAOHEHUIMU ITapaMeTpoB. Ilocae TpexkpaTHOI
00pabOTKM 4045 TaKUX cxeM gocturaa 33%, a 1ocae mATuKpaTHoi 85 %.

2.AHaan3 CTPYKTYPHBIX Ae}deKTOB, BOSHIUKAIONUINX B pe3yabTaTe IIOPakeHNsl MUKPOCXeMbl B
pexume CITI

B pamkax aHaAm3a g4epeKTOB yCTaHOB/EHO:

1. CoxpaHenne repMeTMYHOCTY METAaAANYECKOTO KOHTeVHepa. Y BeAndeHre TOAVHbI 3alITHO
Iperpaasl 13 craau (CTeHKM KoHTeliHepa) oT 5 40 200 MM He oOecIieunBaeT 0€30I1aCHOCTh MUKPOCXEMEI.

2. CoxpaHeHIe 11eA0CTHOCTY MeTaAANIeCKO! AU MeTaAA0KepaMI4ecKoil 000A09KI

MUKpOcxeMbl. OTCYTCTBME BUAVIMBIX ITOBPE>XKACHUIL.

3. /loKaAbHBIN XapaKTep y4aCTKOB IIOPa>keHNs 10 IIOBePXHOCTY MUKPOCXEMBI.

4. Cay4aliHBIN XapaKTep paclpejeAeHns 30H Ipo0osI U X pa3MepHl.

5. Cnenudpuueckuit xapakTep 30H IIpo00sI Ha rpaHulle pa3ddeda MOHOKPUCTaAA KpeMHIsI — MeTaAA
TOKOBBOAA.

6. XapakTep nopa’keHIs 1AacTVH MOHOKpIICTaAla KpeMHIs, (popMa HaOAI0AaeMBbIX

KPMCTaAAMKOB Ha HOBEPXHOCTU HEMeTaAANYeCKON IIperpajbl.



4. OnjeHKa 30HBI TeHepanum AOIIOAHNTEAbHON SHePIVU IIPU CUHTe3e

B pexxnMe CI'TI vacTuiy kapOmga KpeMHMsI

MO>KHO IpeAII0A0KUTE, UTO BCSI TeHepupyeMasl SHeprus peaausyercs B popMe SHepIun
91€KTPOMAarHUTHOTO I10AsI BOKPYT aAIOMUHIEBOI nperpaasl, IIpu 9Tom ecau BeAn4mHy HepITUY BOKPYT
oOpasna npuHATh 13M/K, TOoraa ypoBeHb cpegHero AdaBaeHns B HuanHape cocrasaseT Pi=10:-10H/m: [4].
/JaB/AeHue B 30He CUHTe3a «raaavs» oileHuM Kak P:=10.H/m.. ITpu 5TOM 00bE€M 30HBI reHepalum
DHepPINH 110 3aBeA0MO 3aHVI>KEHHOII olleHKe cocTapasieT Vq=PixVi/P=13-10.Mkm:. [ToaHas ganHa Bcex
KaHa/AbHBIX 91€MEeHTOB B 0Opaslie cocraBaseT - A=nr.xDxL=74-10.M. B pesyabraTe paguyc 30HEI
r=\S/n=0,746-10:0-m =0,746 A

Takas 240B0oABHO rpy0ast OLleHKa 103BOAseT IPeAI0AOXKNUTh, YTO OOBEKTEI, SIBASIOIIIEeCs

JICTOYHVIKOM T€eHepUPyeMOIl DHePIuu — CAUIIIINECS siApa aTOMOB.

3akaioueHne

VccaeaoBaH mponecc IpOHNKHOBEHVSI CTYCTKOB ITBLAEBBIX YacTUL (B OCHOBe nopomku SiC,

¢pakuun 1-100 Mxm) B TexHMYeCKM YUCThIN aaloMUHNM (A7). [TpomnBka TeXHMYECKN YMCTOTO MeTalAa
(99,7% Al) B pe>xxuiMe cBepXrayOOKOIro IpOHMKHOBEHNS 103B0ANAa HOAYYUTh HPsIMOe 40Ka3aTeAbCTBO
reHepaluy SHePITUN U CAeAaTh CAeAyIOIlie OCHOBHBIE BEIBOABI:

1.IIponecc pasrona yacTuiy peaansyeTcs 3a c4eT reHepaly SHepIny B pOpMe MHOTOUMCAEHHBIX
MIKPOB3PBIBOB BA0Ab (POPMUPYEMBIX KaHAAbHBIX D1€MEHTOB;

2. Ilponecc cBepxray0OKOTO HpOHUKaHN COIIPOBOXKAAETCs 10 OCU KaHa/A0B B 30He MUKPOB3PhIBa

CUHTE30M HOBBIX XMMIYECKIX DAeMeHTOB (raaamii, MeAb 1 >KeAe30), 40451 KOTOPBIX gocturada 25% ; Ga ; Cu ; e
3. BrimoaHeHa oIjeHKa MCXOAHOIO pajlyca 30HBI CMHTE3a, B X04e KOTOPOJ YCTaHOBAEHO, UTO PaAlyc
30HBI OO>xaTus 11pu gasaenun 1016 H/m2 opuentuposouHo paseH 0,746 A;
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Properties of Heterogeneous Plasma Jet
Avramenko’s Plasma Generator

» Creation of liquid-like plasma jet at
definite discharge parameters

» Abnormally large jet length —
200...300 calibers

» Jet stability in a gas flow

> H| h energy specific storage (up to
00 eV/particle)

> High electron density (up to Ne
5910 7cm y (up

» High ener ¥<of excited molecules
(T,~1000

» Long life time after electric power off
about~1s




Key experiments on long-lived
high-energetic plasmoid (LEP)
creation:

» Tesla N., (1908),

» Kapitsa P., (1957),

« Cook M., (1954),

« Avramenko R., et. al., (1980)
« Timofeev |, et. al., (1976)

« Klimov A., Bychkov V., et. al.,
(1975),

« Kossy ., et. al., (2003-2005),
« Shabanov A, et. al., (2005)
* And others.

« LEP"s transportation though
narrow and thin cannels




« Tpaccepbl». IPO3NOHHbIE MTa3dMeHHbIe KnacTepbl U
NbINMHKK B reHepaTtope ABpamMeHKo. MuHmnaTopHble
LLIapOBble MOJTHUM

YacTtb 2.2






LEP-tracer










B3anmogencremne «tpaccepoB»
C PEHTIEHOBCKOM MNEHKOM,
3a4yexsieHHOW B TEMHbIN KOHBEPT
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HeobbluHbIe cBoUCcTBa Al- dusty particles, BO30y>XOEHHbIX U
3apsXeHHbIX B 9p0O3MOHHOM nna3mMoTpoHe ABpameHKo (3l1).
TeHeBble Kaapbl CKOPOCTHOIo Buaeodunbma



PAC of Lean Metal Cluster& Airflow Mixture. Base Drag Control

Airflow, M=0.3-0.7
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Heterogeneous Cluster Plasma. Dynamics

o,

-

1- Al cluster
Plasma

2- Charged
cylindric body

Vaf ~10-30 m/c
T1~0,3-1s
Texp~10mMcs



Heterogeneous Cluster Plasma. Colomb’s explosion of charged particles




Plasma-Chemical Cluster in the External Airflow (M~0.3)

[1BM>KeHWE 3apsXKEHHOIo U XMMUYeCcKn akTuBHoOro Al- knactepa Bo BHELLHEM MOTOKE.
OTcyTCTBME €r0 CHOCAa 3TUX YacTuy

Airflow :



TeHeBOW CHUMOK “CTpaHHON”
3aps)KEHHOUN N XUMUYECKUN aKTUBHOW
(pEXUM CTUMYINPOBAHHOIO rOPEHUS)
antoMmHneBou Yactuubl (1) C
TpybyatbiMm criegom (2)



[Tna3amMmeHHble «Tpaccepbl». BoasHoM nnasMmonaHbIn
peakTop

Yactb 4



H20

HP tracer

Heterogeneous Plasmoid (HP) created over Water Surface at HF Power Pumping. JHTI RAS. 2010



HP tracer

HP tracer’s
explosion












0O630p
COBpPEMEHHOro
COCTOsIHUEe
N3y4vyeHus
3K30TUYECKNX
MUKpO-
NnMa3MeHHbIX
3apsKeHHbIX
00BLEeKTOB
Ay6oBuK....???7?



2). CIITA, Dx3oTnyeckre BakyyMHble 00bekThl Kena Illoynaepca.

B 1976 rony amepukanckuii uzobOperateny Ken Illoynmepc Havan 3KCHEpUMEHTATbHOE
UCCIIEIOBAaHME IUIA3MEHHBIX 00pa3oBaHUi. JTa paboTa MpHUBENA €r0 K OTKPBITHIO HEOOBIYHBIX
MUKPOIUIA3MEHHBIX 3apSKEHHBIX OOBEKTOB, KOTOPHIE BO3HUKAIOT MOJ BO3JACHCTBUEM KOPOTKHX
BBICOKOBOJIbTHBIX HUMMYJbCOB. OH oOmucan 3TH COCTOSIHUS KakK CaMOCTaOWIM3UPOBAHHBIC
OTPHULIATEIBHO 3aPSIKECHHBIE TNIOTHBIE COCTOSTHUSI MATCPUH.

JInst 3TUX COCTOSIHUM y HEro ObUIO HECKOJIBKO Ha3BaHWM, W3 KOTOpBIX nociennee - EVO
(Exotic Vacuum Object - 3K30THYECKUH BAKYyMHBI OOBEKT).

ITo usmepenusam Kena Illoynnepca EVO umerot cnenyromme XxapakTepUCTUKU:

oTpunarTenbHblii 3apsag — 10! snexTponos,

KOJIMYECTBO MOJIOKUTENBHBIX HOHOB — 110 10°,

OTHOIIIEHHUE 3apssia kK Macce Z/M —npubIM3UTENBHO KaK Y JIEKTPOHA,

pa3mep 00bekTa - = 1 MUKpOH.
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Cross section
of EV
boreholes
through

1/2 millimeter
thick aluminum
oxide plate.

EVO Parameters
E=20 10 Ix t=50Hc N=400BT
V=20u x 20 x 100p M~4 10T

COP= E_/E,~100




2 1T | | EV strike on a
foil of palladium that
_ had been previously
15 “loaded” with
deuterium.
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Ken Shoulders and Steve Shoulders, “Observations on the Role of Charge Clusters
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