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A6CTpaKT

B npeabiaywmnx pabotax [1,2,8-24], oCHOBbIBAsC Ha 3aKOHAX COXPAHEHMA SHEPTUMN U UMMY/IbCA, aBTOP
NpPeasoXnN HeObIYHbIM PaKeTHbIM ABUraTenb. [BUratenb Npu CBOEM ABUKEHUM U3BEKAET SIHEPTUIO U3
aTMocdepbl M UCNONb3YET ee ANA CO34aHUA CUNbI TATM. ABTOP NOKa3blBaeT, YTO €C/IM Macca rasa, OT KOToOpoK
OTTa/IKNBAETCA ABUraTeslb, B HECKONbKO pa3 boblue, YeM Macca ra3a, KOTopyt TOPMO3UT ABUraTes b NpPK
NoNly4eHUM SHEPrumn, TO TATa CO3Z4aBaeMas TakKUM Asuratenem, byaet nonoKutenbHoW. Takon asuraTtenb
MOET Pa3orHaTb eTaTeNbHbIM annapaTt 40 KOCMUYECKUX CKopocTelt. Kpome 3Toro, 6biamn nsobpeTteHbl
NPSAMOYHbIE KOMIMPECCOP U ABUTaTENb-TEHEPATOP, B KOTOPbIX CKAaTUE U PacCLUMPEHNE — reHepaums
3/IEKTPUYECTBA, MPOU3BOAUTCA SNEKTPUYECKUM NOJIeEM. ABTOPOM TaK»Ke N3006peTeH BHELHUN PaKeTHO-
3NEeKTPUYeCKMi asuraTtenn. Bce 3To cnocobHO caenatb PEBONOLUMIO HE TOSIbKO B KOCMOCE, HO U B aBMaLLUN.
CToMMOCTb TON/IMBA COCTAaBAAET OKOJI0 NONOBMUHbBI CTOMMOCTM BMneTa naccaxkmpa B aBMaumm 1 noytm 90%
CTOMMOCTN KOCMMYECKOro 3anycka. CnoBo «becnnaTHbIM» NOAET UAK 3anycK, aBTop ynoTpebaset B cMbicne
«be3 pacxoaa TonmBa».

Kntouesble cnoBa: AMNONbHbBIN 3N1EKTPUYECKUIA PAKETHbIN ABUraTeNb.
BBepeHue

Yrke 60onee nonseka N0AM NETAOT B KOCMOC U [aXKe NOCeTUAM CNyTHUK 3eman — JlyHy. Ho Bce 3Tn
[OCTUNKEHUA BbIIN CBA3AHbI C TAKMMM OTPOMHBIMM PACX0AaMM MU MacCoM maTepmana, 4To No3BoanTb cebe 3To
cMorna Tonbko caman boraTas cTpaHa mupa CLUA. MepBaa nocagKa 2-x KOCMOHABTOB Ha JIyHy B 1969r ctonna
CLUA 136 munnmnapgos gonnapos CLUA (B ueHax 2005r.). Kaxkapih nocneayrowmii 3anyck 8 1.2 mmnnvapaa
[LONINAPOB B LLeHax Toro BpemeHu. Becero no 1972r 66110 caenaHo 6 3anyckos Ha JTyHy ¢ KOCMOHaBTaMMU.
3anyck ocyuwecTBnanca 3-x CTyneH4YaTon paketoit «CatypH-5». [lepBas cTyneHb 3TOM paKeTbl BECUAA NOYTH
3000 ToHH, umena Tary 33400 kN 1 coouiana pakeTe ckopocTb 2.86 Km/ceK. BTopas cTyneHb umena tary 5115
KN 1 yBennumnBana aTy CKOpocTb A0 6.84 Km/cek, a BbicoTy A0 185 kKm. TpeTba cTyneHb nmena tary 1000 kN n
BbIBOAWA maccy 47 TOHH Ha TpaeKTopwuto noneta K JlyHe. Becb noseT B 04HY CTOPOHY npoaosixkanca 12-13
CYTOK, a BpemA npebbiBaHMA Ha JlyHe 1 — 3 cyToK. 370 6b110 rpaHANO3HOE A,0CTUNKEHME, KOTOPOE HU OAHA
CTOpoHa Mupa He MOXKeT MOBTOPUTL YKe MOoJIBEKaA.

HacTosAwee ocBOeHMeE KOCMOCA B CMbIC/IE MACCOBbIX NMOJIETOB TYPUCTOB Ha OKON0-3EMHYI0 OPOUTY, YYEHbIX
Ha JlyHy n Mapc, aBTOMaTUYECKUX CMYTHUKOB HA Aa/ibHME NIAHETbl N UX CAaTENNINTbI, MOXKET ObITb TONIbKO B
Cny4Yae, ecM CTOMMOCTb KOCMUYECKOro NosieTa yAacTbCA CHU3UTb B COTHM U TbICAYM pa3. ITON Leamn u
NocBAYEHbI UCCAea0BaHMA U n30bpeTeHUa aBTopa.

OnucaHue

OcHOBHas Leb aBTOPa — MaKCMMa/lbHO YAELeBUTb aBUALMOHHbIE M KOCMUYECKMe noseTbl. Kak aBTop
nblTaeTca A0CTUYb 3TOM Lenn? Mepsoe. OH M36aBAAETCA OT OFPOMHOIO KO/IMYEeCTBa A0POroCcTOALWErO,



KPUOTreHHOro UAM TOKTUYHOIO PAKeTHOro TonMBa. XUAKUIN KUCA0opoa U BOAOPOL HYXKAAIOTCA B KPUOrEeHHOM
YCTaHOBKE U UCNapAIOTCA NPU ANUTENbHOM XPaHEHUU. B cnyyae aBapum B KUCNOPOAE FOPUT AAKe Keneso.
OemnTunrnaposuH aaosuT. oragamebii YNTaTeNb CKAXKET — AAEPHbIV ABuratenb obecneumt
HeorpaHM4YeHHOe KoNn4ecTBo aHeprun! Ho AgepHbIN peakTop AaeT MOLWHOEe PaANOKTUBHOE M3nyyYeHune. Tak
N3Ny4yeHmne HeNpPUemMaemo He TOIbKO AA MKMUBbIX CYLLECTB, HO MOPOXKAAET PAaAMOKTUBHbIE M30TOMbI B
MaTpuanax KOCMUYeCcKoro Kopobaa. MNpuxmManTca NPUMEHATL TAXKENYIO 3aLUNTY OT pagmMoaLmm, KoTopas
cbefaeT NPeMMmyLLEecTBa A4EPHOro peakTopa. fl yxKe He roBOPO O ero rMraHCKoM CI0XKHOCTMU.

ABTOp pelaeT 3Ty NpPob/iemy UCNONb30BaHMEM YAMBUTENbHOTO ABUratensa [1,2, 8-24], KoTopblit U3BNeKaeT
3Hepruto n3 atmocdepbl M OTTaNKMBaeTcA oT aTmocdepbl. MpaKTUYeCcKU Npeasaraemblii 4BUTaTeNlb MOXKET
JIETATb M PA3roHATCA A0 KOCMUYECKUX CKOpOocTel B Ntoboil atmocdepe. MNouTh Bce naaHeTbl COTHEYHOM
CUCTEMbI, 33 UCKAOYHMEM MepKypusa (1 cnyTHUKa 3eman - JlyHbl) umetroT atTmocdepbl. ATmocdepa Mapca
CUNbHO pasperkeHa n TpebyeT 6oblle BpeMeHM Ha PA3roH M TOPMOMKEHME, HO TaKKe MOKET ObITb
ncnonb3oBaHa. CoctaB aTmochepbl HE UMEEeT 3HaUYEHUA.

BTOpoW BaXKHbIA MOMEHT 3aK/Il04aEeTCA B TOM, YTO NpeasiaraeMblil ABUraTeNb MOXKET ObITb BHELUHMM MO
OTHOLLEHMIO K NeTaTesIbHOMY annapaTy, CBA3aH C HUM TO/IbKO 3/1eKTPUYECKMM NOSEM W MOMKET OXBaTbIBaTb
6onbLoin obbem.

BarkHOe 4,0CTOMHCBO Npea/iaraemoro annapaTta TakKe B ero YyHMBepCcaibHOCTM U MHOropa3oBocTU. O4MH 1
TOT)Ke annapaT MoxeT 6e3 nepesenkn neTaTtb Ha pasHble NAHETbl U CAYXKUTb HENPEPbIBHO MHOTO JeT.
MN3BECTHO, YTO BCE FTMIraHCKME M BECbMa A0POrocTosme pakeTbl ABAAIOTCA O4HOPA30BbIMM U peBpaLLatoTCs B
Kydy 06710MKOB nocne Kaxgoro noneta. Mpasga MnoH Mack obelaeT co3aatb pakeTy, Nnepsasn CTyneHb
KoTopown byaeT coBepliaTb NOCaAKY M CHU3UT CTOMMOCTb 3anycka B 2-3 pas3a. Ho 3To He KapAnHaibHoe
peweHne npobaembl. M AOCTUTraeTca OHO 3a CYET CHUMKEHUA NOMIE3HOMN Harpy3Ku.

Mpepnaraembiii neTaTtenbHbIA annapaTt Nog06eH camoneTy: OH MOXKET NIeTeTb B Nt0OYI0 TOUKYM neTaTb
HECKO/IbKO NerT.

Mpepnaraembliii annapaTt NnokasaH Ha Pur. 1. XoTa neTaTenbHbI annapaTt U NOXOAMUT BHELLHe Ha
cBepx3ByKoBoK camoneT (Pur.1A), oH NPUHLMNNANBHO OT/INYAETCA OT Hero. BHeWwHW gBuratens umeet
ANNONbHYIO cxemy, GYHKLUMOHUPYET HA NPUHLMUNE SNEKTPUYECKOro NONA U UCNONb3YET TOK BbICOKOTO
HanpAXeHUs. dneKTpoabl (NoNCa FMAaBHOMO AUMNONA) PACNONOXKEHDbI B HaYane U KoHLUe dro3enaxka.
3neKnpoabl BCMoMoraTesbHOro AnMnona (BbipabaTbiBalOLLEr0 3N1€KTPOIHEPTUIO) PACMONOMKEHDbI B HOCY U
NPUMEPHO Ha % - ¥ anuHbl dro3ensrka. MHXeKTopbl 3 TAMKeNbIX 3apAA0B (3apsarKeHHble MOHbI) Pacno/IoXKeHbl B
HoCcoBOM YacTh drosenaka. MHKeKTopbl OTPULLATENbHbIX 3aPAL0B (3/1€KTPOHOB) B paliOHE BTOPbIX 3/1EKTPOA0B
annonen. NMHxeKTopbl 3 BNPbICKMBAIOT 3apsArKeHHbIe NOHbI. MIOHbI YCKOPAOTCSA M CO34at0T NOTOK BO3AyXa,
KOTOpPbIM ABUXKET NeTaTeNbHblM annapaTt u NoaaepKMBaeT ero B PeXKMme B3seTa, NOCagKN U HeABUMKHOMO
BMCEHMA B Bo3ayxe. [1na HeMTpannsaumm 3apsaaa, B KOHLLE JI0KaNIbHOrO NOTOKA, MHMKEKTUPYHOTCA 3/IEKTPOHbI.
Jlerkunit aneKkTpocTaTUYecKuii reHepaTop, NPUBOANMbIN B ABUMKEHWE 0ObIYHBIM MOTOPOM, BbipabaTbiBaeT
HY}XHOEe KO/IMYeCTBO 3/1eKTpMYecTBa ANA BUCeHUA. bharogapa 60nbWwoi naowaam AMnoabHOro gsuratens
pacxoz TON/IMBa Ha BUCEHME MEHbLLE YeM Y BepToaeTa. Perynnpys Tary oTaenbHbIX Y4aCTKOB AMMNOAA
NleTaTeNbHbIN annapaT MOXKeT YNpPaBAAaTb CBOMM NOMIOKEHUEM U COBEpPLUATb No/eT Ha He60bLION CKOPOCTH
Kak BepToneT. A co3gaHuaA 3Ha4YMTeIbHON rOPU30HTa/IbHON CKOPOCTU BKIOYAKOTCA KOHLLEBbIE 31EKTPOAbI 3-
4, KOTOpble CO34al0T MOLLHOE 3/1eKTpUYeckoe nose 6 Bokpyr drosenaxa (Pur.1C). NHKeKTopbl MOHOB 3,
PacnonoXeHHble B NnepeaHer Yacty Gro3enika, BKAKYAOTCA U MOHbI YCKOPSAKOT OFPOMHbIN MOTOK BO3A4YXa,
ANaMEeTP KOTOPOro NPUMEPHO paBeH ANNHHe dro3ensrka. baarogapa sTomy mbl N0/ly4aem O4eHb Masibli
pacxoz Ton/MBa Mo CPAaBHEHMUIO C 06bIYHbIM BUHTOBbLIM, @ TeM 601ee BO34YLWHO-PeaKTUBHbIM (0COB6EeHHO
cneuunanbHbIM CBEPX3BYKOBbIM) ABUraTesiem. ITa cxema LenecoobpasHa gna camosieToB HebobLion
AaNbHOCTWU. HO OHa xopoLa 1 AN MacCoBbIX BbICTPbIX 6aNNUCTUYECKMX NONETOB Ha Aa/IbHUE AUCTAaHLUUMU U
MaCCOBbIX UM TYPUCTUUYECKUX NOIETOB B KOCMOC.
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Fig.1. [Mnep3ByKoBOW (KOCMMUYECKUIN) MOHHO-3/TEKTPUYECKMI ANNO/bHbIM annapaTt c BEPTUKaNbHbIM B3/IETOM
M NOCaZKoW U C MOHHOMONEBbIM ABuratenem. O603HayeHuUs: A — Bug, n.a. cboky, B — BuA n.a. ceBepxy, 6 —
3N1EKTPUYECKOE NOoJe BOKPYT KPbla U TPAEKTOPMU ABUKEHMA MOHOB. 1 - BUA annapaTa CBepxy, 2 — BCTPEUHbI
NOTOK aTMocdepbl, 3 — BNPbICK MOHOB B 3/1EKTPUYECKOE MONE B PEXUME NOJIeTa U HEMOABUKHOIO BUCEHUA B
BO3A4yXxe (B3N1eT M nocagkKa), 4 — BNPbICK 3/IEKTPOHOB, 5-6 — IMHUM 3NEKTPUYECKOTO NONSA U ABUKEHUA MOHOB, 3
— UHXKEKTOP MOHOB, 4 — NH}KEKTOP 3N1EKTPOHOB.

CrapTyeT annapat 06bl4HO cepytolwmm obpasom (Pur.2). OH ycTaHABAIMBAETCA BEPTUKAIBHO UK NOA, YI10M
0K0/10 45 rpaycoB K ropM3oHTy. Hag HMUM yCTaHaBNMBAETCA MayTa BEPTUKANbHO UM NOA TaKUM XKe YI/I0M,
HeCyLLan CKONb3ALLME KOHTAKTDI.
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dur.2. CtapT Kocmuyeckoro n.a. 06o3HayeHuUs: 1 — TpaeKkTopuaA pasroHa B atmocdepe, 2 - CTapToBaa mayTta co
CKONb3LWMMM KOHTAKTaMM, 3 — BEPTUKaNbHbIN CTapT, 4 — y4acTOK yCKopeHUA B atmocdepe, 5 Bbixog B Kocmoc.

MauTa noAaeT 3NeKTPUYECKYIO SHEPTUIO HEOXOAYMYIO A1 HAKNOHHOTO (MM BEPTUKANbHOIO CTapTa).
CrapTtoBaB co ckopocTbto 100 -150 m/c unmn 6onee TpaeKTopusa UCKPUBAAETCA A0 FOPMU3OHTANIbHOIO
HanpaB/IEHMA U BKIOYAETCA Npeasiaraemblii NONEBOM ANNONbHbIM ABUraTeNb. Ha Manbix CKOPOCTAX KPbIO
nogaepusaet annapat. Ha 6onblwmx CKOpOCTAX, Koraa ueHTpoberkHasa cuna npeBbiaeT BeC CamMOoeTa, Kpblio



co34aeT, Ha0bopPOT, OTPULLATENBHYIO NOLBEMHYIO CUAY, YTOObI yAEPKaTb IeTaTe/IbHbIM annapaT B
ropM3oHTaNIbHOM MosieTe U NJIOTHOM aTmocdepe. Ecan annapaT coaepRuT Ntogen, To YCKOPeHNEe MOXKHO
orpaHnunTb 3g. Mo AOCTUKEHMIO HYXKHOW CKOPOCTU, KPbIZIO MOMOTaET BbIATU M3 aTMOCHEPbI NOA, HYKHbIM
yrnom. bonee getanbHble pacyeTbl U OLLEHKM CMOTPU B pacyeTax ctapTa Ha JlyHy n Mapc.

Mpeumyuiectsa npegnaraemoro MeToaa.

31N npemnmyulectsa, No CpaBHEHUIO C CyLWLeCTBYHOLWMMN CaMO/1IeTaMN N PAaKETHbIM KOCMUNYECKUM 3aMNyCKOM,
06yCﬂOBﬂEHbI HOBbIM MOHHO-NOJ/1EBbIM ABUlaTE/IEM!

1. BO3MOXHOCTb pa3roHa A0 KOMUYECKMX CKOopoCTel 6e3 pacxoga Tonamea.

2. BO3MOKHOCTb BEPTMKA/IbHOTO B3/1€Ta, MOCAAKM U BUCEHUA NOA0OHO BEPTOIETY.

3. BbICOKMeE [,03BYKOBbIE M CBEPX3BYKOBbIE CKOPOCTM MOJIETA C Ma/IbiM PAacXoA0M TOMN/IMBA Ha CTapTe.

4. YBenvyeHue none3Hom HarpysKkm 3a cYeT MEeHbLIEro KOIMYeCcTBa NOTPebHOro TonnBa U Manoro Beca
MOHHO-NONEBbIX ABUraTenein. dKOHOMUYHOCTb.

5. YHMBepCanbHOCTb /IeTaTeIbHOro annapaTa. O4MH U TOT »Ke annapaTt MOXKeT ObiTb NCMOb30BaH A5
no/seTa Ha manble, cpeaHue, 60/bluMe PAacCTOAHUA U AN KOCMUYECKMX NOJIETOB.

6. CnocobeH netatb Ha 60nblUMX BbicoTa (20-40 KM.).

Teopwua.

The theory of the field high-speed electric motor proposed by the author was described by the author in
many of his works [1,2, 8-24]. The main advantage of the proposed engine: at high speeds, the engine itself
receives energy from part of the flow 1 and uses it to repel the device from another (larger) part of the flow 2.
That is, the engine produces thrust at high speeds without fuel consumption. Conclusions based on the laws of
conservation of energy and momentums are given in previous works [1,2, 8-24]. Here we produce final
formulas for estimates.

P1 = 0.51’]pS1V3, Tz = (P1/AV2) = (0.5p52p12)1/3, D = P1/V= 0.57],051VZ,
T=T,-D-Mg/K, AVi=(2P1/pS1)"3, AV, = (2P2/pS2)Y3, Py =P . (1-2)

Here P1 — power getting from air flow 1, W; 17 = 0.5 wind coefficient efficiency; p — air (gas) density, kg/m3; Si-
cross section braking flow 1, m?; S, -cross section accelerated flow 2, m?; V -speed of flight, m/s; T, — trust
from flow 2, N; T -additional, useful trust, N; AV1- change speed of breaking flow 1, m/s; AV,- change speed of
accelerated flow 2, m/s; D — drag of flow 1, N (Flow 1 is a breaking flow, flow 2 is an accelerating flow); M —
mass of flight apparatus, kg; g = 9.81 m/s? — Earth gravity; K — aerodynamic coefficient of flight apparatus.

From equations (1-2) and T = 0, we can get the maximum start mass of aircraft, which started vertical and
having the ion lift wing, for given power or need the engine power for given mass.

M = (1/9)(0.5pSP1?)'3 or P =[(Mg)3/0.5p5]%, (3)

where S —area of the ion lift wing, m?; P — power of the lift ion engine, W. In flight equation M (3) and
maximum V are next (for T=0):

M =(K/g)[T2- D]=(K/g)[(0.5pS52P1%) Y3 - P1/V], V =P1(0.5pS5.P:?)*/*- Mg/K,

or V =P1(0.5pS,P1?)*- X, X =CqpaV?Ss. (4)



Where X is drag the flight apparatus, N; a is speed of sound, m/s; Cs = 0.1 + 1. — coefficient of wave drags.
The power needed to hover in place like a helicopter and minimal landng speed is

3 1/2 1/2
(Mg) 1 Mg
R = s Ve=—5 .
0.508 n 0,508, (5)

Flight time. The time of flight from orbit to orbit along the trajectory of the minimum pulse is approximately
equal to half the time of the full rotation of the planet. The time of the full rotation of the planet can be found
in Table 1 or calculated using the formula

2
t= a3/2

VK ©)
Here t is period of the planet's rotation, sec; a is the semi-major axis of the ellipse, m; Ko = goR,> (Wwhere Ry is
radius of planete) is the planet’s constant. For Earth Ko = 3.9862:10%* m?/s2.
Calculation of minimum impulses for the transition from orbit to orbit.
Heobxoanmble UMNYNbCbl (M3MEHEHMA CKOPOCTU) ANA Nepexosa ¢ opbuTbl Ha OPOUTY MOXKHO paccuymnTaTb NpU
NMOMOLLM cieayowmx Gpopmyn

2 2
Vo= M, AV =V, ﬂ_l, AV =V, 1
’ 2 V V

P P

(7)

Here V;is speed of the first orbit, m/s; V2 is speed of the second orbit, m/s; V, is the avarege speed of the orbits.

Fig.3. Calculation of minimum impulses for the transition from orbit to orbit. O603HayeHusa: A — nepexoa Ha Gonee
BbICOKYH opbuTy (Hanpumep, 3emnsi-Mapc). 1 — 6bonee Bbicokas opbuTa, 2 — HU3Kast opbuTa, 3 — LeHTpanbHoe Teno
BOKPYI KOTOPOro BpaLlatTCs MiaHeTbl UK CNYTHUKK, 4- YCKOPUTESbHBIA MMMYISbC, 5 — TOPMO3HOW UMMYSC Y NiaHeThbI.

B — nepxog Ha 6onee HM3Kyto opbuty (Hanpumep, Bo3palleHme ¢ Mapca Ha 3emnto). 3gechb nepBbIi TOPMO3HON MMMYIBC
genaetcs Ha opbute Mapca, a BTopori umnynsc Ha opbuTte 3emnu.
C — cokpalleHve BpeMeHu nomneTa npu 3a cyet bonbLuer ckopoctu, D — noneT k cnyTHUKY nnaHeTbl (Hanpumep, ¢ 3emnu

Ha JTyHy).

®ur. 1C nokasbiBaeT NOYEMY YMEHbLUAETCA BpeMs noneta npy HebomnbLIOM NpeBbILLEHUN MUHUMANBHOIO
nMmnynbca. Bpems noneTa cokpallaeTcs He TOMbKO 3a CYET YBENMMYEHMS CKOPOCTH, HO 1 3a CHET YMEHbLLEHMWS
nyTv. AnvuHHa nonyoputbl 1 OT TOYKK “@” A0 TOYKM “@” MOoXeT BbITb Ha 15-25% MeHbLue, Yem NnonoBMHa
opouThbI.

Ecnu n3BecTHbl TONMbKO OTHOLLIEHWE PagnycoB opbuT r = R»/R1, TO MMNYNbCbl MOXHO BbIYUCIUTL MO

dopmyrnam
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3Hak “-" y umnynbca roBopuT O TOM, YTO 9TO TOPMO3HOM UMMYFbC.
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MprobGpeTamas CKOPOCTb U pacxod Macchl 0ObIYHOW paKeTbl BbIYMCAAOTCA N0 hopMyriam

Voo Me My v My M,
MO MO MO (8)

where V — npupalleHne CKoOpoCcTh pakeTbl, M/C; W — CKOPOCTb UCTEYEHUS ra30B U3 pakeThl, M/s; Mk —final mass
of rocket, kg; Mo initial mass of rocket, kg; u — relative mass of rocket body; f— relative mass of rocket fuel.
Ecnn HavanbHbI pasroH 4o ckopoctn Vo= 100 m/s, npomMcxoguT BOOMb MayThl C neperpyskon n=3g u

yckopeHuem a=30 M/s?, TO ANMHHA MaYTbl U BPEMS PasroHa paBHbI

2 2
§="Yo _ 100 =167 m, t:L:@:&Ssec.
2a  2x30 a 30

9)
Ecnun ncnonbsyeTtcsa HakNMoHHbIN CTapT U CKOPOCTb He npesbiwaeT 100 m/s, To B nepBoM NpubnmxeHnn
MOXHO npeHebpeyb aTMocdepor U paccTosHWE A0 BEPLUUHbI TPAEKTOPUKN, MaKcUMarnbHas BbiCOTa U CKOPOCTb

B BEPLLUMHE BbIMUCNSAITCS No hopmMynam

2 L 2 ia2
Vo sin 2« Vv, sin” o
S=—— =

> , H . v, =v,sina,

where s is distance to top point (Fig.2, distance “3”), m; a is the start angle, v is start speed, m/s; g is gravity
constant, m/s?; v is final speed, m/s. For v,2=100 m/s and a = 45° we get s =500 m, H = 250+167=417 m, v =
70 m/s.

For a ship with ordinary people, the overload cannot exceed n=3g, a=30 m/s?. At this overload and final
speed, the acceleration length and time will be

V2 2s
§=—, Z:,/—,
2a a
As a result, we get:

V=6 km/s, s = 600 km, t = 245 sec. Ballistic trajectory.

V=8 km/s, s = 1000 km, t = 258 sec. Satellite.

V=12 km/s, s = 2400 km, t = 283 sec. Exit from the Earth gravitation.
V=16 km/s, s = 8533 km, t = 569 sec. Exit from Solar System gravitation.

(11)

MonesHble bopmynbl. [ns ObICTPOW OLEHKN TArM U AfIMHHBI Npobera MOHOB (MOMeKyn) nonesHbl opMynbl:

1/3
T=177,0S1V2 (‘%j -1|-X, 1:]‘7T2, If X =0,thenT >0, if i>1,
2 1S, NGy ) 1S, (11a)

where /is ion run, m; k = 5.67 W/(m?,K) Bolsman constant; T is temperature, K; a = (0.3+0.35)10° m is

diameter of ion, m; p is pressure, Pa.



MoneTtbl Ha Apyrue nnaHeTbl.

MNpeanaraembivi cnocob AaeT OrpoMHble BO3MOXHOCTW ANsi NOMNETOB Ha Apyrve nnaHebl ¢ 3eMnu.
OTO npexae Bcero NonHocTbio 6ecnnaTHble NponeTbl OKONo Bcex nnaHeT ConHeYHOM CUCTEMbI U UX
cnyTHUKOB. becnnaTHasi gocTaBKa CNYTHUKOB Ha NNaHeTbl U UX CYTHUKK, MetoLLmne XoTsi Obl cnabble
aTtMmocdepsbl (kak Mapc),(M3 Bcex nnaHeT CONTHEYHOW CUceMbl TONbKO Mepkypuii He umeeT aTtMmocdepsl)..
MpakTnyeckn 6ecnnaTtHas AocTaBKa rpy30B Ha MiaHeTbl U UX CYTHUKK, MetoLme atMmocdepsbl ¢
BepTUKanbHOW nocagkon. MNMpakTuyeckn B 4ECATKN AECATKM U COTHU pa3 cokpallaeTcs noTpebHoe roptoLlee
npuv noneTtax ¢ Bo3palleHvemM Ha 3emrito.
Kpome TOro, metoa nmeeT NpekpacHyt NepcrnekTMBy AN pa3BUTUs, HaZ KOTOPOW paboTaloT yyeHble B
aBTOMOOWNBHON NPOMbILLNIEHHOCTW: €CnK CO3A4aThb NerkMe HaKonMUTENN 3NEKTPUYECKON IHEPTUK, TO
npegnaramMbliii annapaT CMOXET akKyMynMpoBaTb SHEPIMI0 TOPMOXKEHUSI B aTMocdepe v ntobble noneTbl B
KocMoce cTaHyT 6ecnnaTHbIMK (B CMbICIE NpakTuyecku 6e3 pacxoga Tonnunea).

MoneT Ha Mapc.

OueHnm oCHOBHblE NapameTpbl noneTta Ha Mapc (ctaptoBasa macca kopabns 100 TOHH).

1) nsa BbixoAda M3 nong TarotTeHMs 3eMnn Ha TpakToputo K Mapcy Ham HyXXHa CKOPOCTb:
V=V,+ V;=11200 + 3100 = 14300 m/s = 14.3 km/s , (12)

where V; is the second space speed of Earth, m/s; Vyis the speed of the first impulse nepexogHon opbuTsl,
m/s.
2) Mpw BepTMKanbHOM cTapTe ¢ Mayton 170 M, yckopeHnem 3g, annapaT nonyy4nt ckopoctb V=100 m/c.
Mpw 3TON CKOpPOCTU OH Be3 Tpyaa neperaeT B ropu3oHTanbHbIM nonet u ot asuratens AB (S1=706 m?,

S$2=2860 m?, p=1 kg/m?3) nonyunt yckoperue 1.67g (see (1-2)):
P1=0.5npS1V3=0.5:0.51-706100°=1.76:10° W; T, = (0.5p5,P1%)3= 353 ton, D = P1/V=176ton, X=10ton, T
=T, -D-X=353-176-10 =167 ton, a=16.7 m/s?, n=16.7/100 ~ 1.67g. (13)

YT0 BNOMHE JOCTAaTOYHO AJ1s1 HAYaNbHOrO YCKOPEHUS.
3) Mpoeepum, moxeT nn geuratens AB ob6ecneunt yckopeHme 3g Ha CpegHeM y4yacTKe TPaeKkTopun pasroHa
Ha ckopocTn V = 6 km/s u BbicoTe noneta H =40 km (o = 4107 kg/m?)?

P1=0.57pS1V3=0.5:0.54103706:6000°=152-10° W; T, = (0.5p5.P1?)*3= 5100 ton, D = P1/V= 2530 ton, X
=0.78 ton, T = T>-D-X =5100-2530-0.78 = 2570, a=257 m/s?, n=257.0/100 = 25.7g > 3g. (14)

4) NposepuMm Tary Ha puHanbHoM ckopoctn V=14.3 km/s Ha BbicoTe H = 80 km (p = 1.85:10° kg/m3)

P1=0.51pS1V3=0.5:0.51.85-107-706:14300°=9.53-10° W; T> = (0.5pS,P1%)"/*= 134.8 ton, D = P1/V=66.8 ton, X
=237N, T =T, -D-X =134.8-66.8-0.024 = 67.8, a=6.78 m/s?, n =67.8/100 = 0.678g. (15)

Perynnpysa pacxog noHM3epa 1 BbICOTY Mbl MOXKeM obecneumnTb ycKopeHue 3g Ha BCer TpaeKTopum
yCKOpeHusa B aTmocdepe 3emnu.

Mo npaBnabOM NPUBLITUM B rpaBUTaLMOHHOE nosie Mapca annapat 6yaeT 3axBayeH rpaBUTALUNOHHbLIM
nonem Mapca u npy nageHnn Ha ero atmochepy pa3oBbeT BTOPYH KOCMMUYECKYH CKOpocTb Mapca okosno V,
=5 km/s. MoKa*kem, 4To 3Ta CKOPOCTb Npu Nomoum AB asuratenss Mo>kem 6biTb NOrNoWeHa TOPMOMNKEHNEM B
aTmocdepe Mapca. NMpumem naoTHOCTb aTMocdepbl Mapca (ras CO2 ), p = 102 kg/m3. Toraa npyv TOPMOMKEHUM



ABuratenem
P, =0.5npS,V3=0.5-0.5:1022860-50003=89.4-10'° W; D = P,/V= 17900 ton,
X=0ton, a=179 m/s? n=17.9g. (16)

JTO pellleHHEe HENMPUEMJIEMO M0 JIBYM PUYHMHAM: BbIJIEJIUTCS OTPOMHOE KOJIMYECTBO SHEPTUH,
KOTOPYI HEBO3MOXXHO OBICTPO paccesiTh. BO-BTOPBIX, yCKOpEeHHE TOPMOXKEHHU MPEBBIIIAET JONYCTUMOE
JU1d 4esloBeKa 3g.

[T03TOMY MBI IPUMEHUM APYTOH METO/I, TOPMOKEHHE NMAPAIIIOTOM. ITOT METO/L ObLI pa3paboTaH
aBTOPOM B O/JHOM U3 ero paboT [25] ¥ pacyeTbl NoKasaau ero 3¢pPeKTUBHOCTD B pa3perKeHHON
atrmocdepe. BozbmeM miouiab napamtoTta S=3000 m? (auameTtp = 61.8 m). Torja conpoTuBieHue
napalioTa U YCKopeHue 6yyT

X=0.5C4paV5=0.5-1-10-23-10%5-103-3-103=22.510¢ N=2250 ton, a=22.5 m/s?, n=2.25g. (17)

YTo npuemsiemo.

Kak BUAMM TOPMOXKEHME 3HAUMTEIbHOE U NPU J,0CaTOYHO AJIMHHOM MyTW 3aTOPMO3UTCA MOXKHO.

Haingem mMMHUMaNbHYHO CKOPOCTb anmnaparta (CKopocTb BUCEHUS NPU BEPTMKAIbHOM nocaake, (5)) B atmocdepe
Mapca

1/2 5 1/2
y= [ Me ) L[ 1037 ) 5032200 m/s.
05pS,)  057(0.5-1072860

7 (18)
®opmyna (8) Aaet, 4To ANs MArkon BepTuKanbHon nocagkv Ha XXP[ ¢ gaHHon ckopocTu notpebyeTcsa
npumepHo 3.5% OT Macchbl pakeTbl (CKOPOCTb UCTEYEHUsT NPOAYKTOB cropanHus B3sgta w=3000 m/c.

UMmoe: Paketa AB TpebyeT Bcero 6.5% maccbl 06blMHOMO TONMMBa 451 MArkoM 4OCTaBKM rpy3a Ha Mapc.

Bo3spat ¢ Mapca.

PaccmoTpum Tenepb Bo3palleHne KocMoHaBToB ¢ Mapca Ha aToM xe kopabne. 3aech cuTyaums
3Ha4MTENbHO CrioXHee. [leno B TOM, YTO Npuv nepexone Ha ee HU3Ky opbuTy NMNyrbCbl AOMKHbI BbITh
TOPMO3HbIE. A TOPMO3HOM MMNYSbC HEMNBb3H BblYMTaTh U3 BTOPON KOCMUYECKOM CKOPOCTU, NMOKa KOCMWUYECKUI
Kopabsib He BbIMAET U3 NOMs TATOTEHUS NNaHeTbl. T.e. NepBbI TOPMO3HOW UMMYNbC HAA0 AaBaTb BHE

aTtMmocdepbl. Cosganue xe Tarm guratenem AB B nyCTOTe - HEBO3MOXHO. QT MMNYMbCbl COrNacHo opMyIibl

(7) paBHbI
2 2 2 2
V,,z\/V' 7 =\/24 230 _272kmss, av=v| Do :24(24 —lj:—Z.SIkm/s,
2 2 v 272
, 19
AV =V, I—E =3O(1—3O):—3km/s. (19)
v, 272

HanomHto, Vi and V2 opbutanbHbie ckopocTu nnaHeT (cMm. Tabnuuy 1). BTopon nMmnynbc 0THOCMTCS K 3eMHON opbuTe.
OTOT UMNYNbC MOXET ObITb MOMMOLEH 3eMHOM atMocdepon. A nepBbin nMnynbc -2.81 km/s, B HacTosiLLee Bpemsi, Mbl

Moxem cgenaTtb obbidHbiM XKP aBuratenem. Pacxog tonnmea npu atom 6yaet (Popmyna (8), w =3 km/c):
p=Me _ gnrin Zp 7328103 2 39,
Mo (20)
OT0 3HauMT, YTO Ha umMnynbc noTpebyetca 1-0.39=0.61 gona TonnmMBa OT Macchl annapaTa. Ecnm kK aTomy Mbl
pobasum 0.065 Ha BepTuKanbHble nocagky n Ha Mapce 1 0.01 Ha BepTuKanbHy nocagky Ha 3emne, To gonsg
06bI4Horo Tonnmea coctaBuT 0.685=68.5% vnun 2/3 ot maccel kocmudeckoro annapata 100 ToHH. CpaBHuTe
370 ¢ 99% o1 macckl B 3000 TOHH pakeTbl AppOnoH 4os noneta Ha JlyHy.
MakcmanbHasa ckopocTb Bxoda B aTmocdepy 3emnu moxeTt Vo£3=11.2+3=14.2 km/s. Ho AB

aBuraternb B NPpUHUMNE MOXET NOracuTb J'II'06yI'O CKOPOCTb, YANMNUHHAA NYTb TOPMOXXEHNA OO CKOPOCTU



BepTuKkanbHoro BuceHmsa 30 m/c. CornacHo chopmynbl (20) BepTukanbHast nocagka Ha 3emne notpebyet
Tonnmea okorno 1% oT Macchl annapaTta B aHHbI MOMeHT, T.e. 350 + 400 «r.

WUTor: MNpeanaraemsbin annapaTt cnocobeH A0CTaBNATb C MArkown nocagkon Ha Mapc 96% cBoen macchbl 1
Bo3paLlatb Ha 3emnto 30% cBoen HavanbHOM Macchl. HM 0aMH KOCMUYeCcKU annapat gaxe B (paHTacTuke He
cnocobeH aTo caenatb B HacTosiLee BpeMs. Bpemsi yckopeHHoro noneta Ha Mapc (1 o6paTHO) cocTtaBuT no
7-8 mecsues.

MoneT Ha JlyHy.

MexayHapoaHoe coo0bLecTBO NnaHMpyeT cHavano co3aatb MexayHapoaHyto 6a3y Ha JlyHe n Tonbko nocne
3TOro nnaHupoBaTb nonet Ha Mapc. C TOYkM 3peHNst COBPEMEHHOW TEXHUKN 3TO €AUHCTBEHHbIN NyTb K
ocBoeHuo Mapca. JlyHa B Thicaum pas 6nvxe k 3emne u kaxetcs bonee JOCTYNHOW. TPYAHOCTb TOMbKO B
OeHbrax u nosnb3e ot 0cBoeHus JlyHbl (M Mapca). Mbl XxopoLlo 3HaeM ycrnoBust Ha BCex nraHeTax u JlyHe.
XunTb TaM cornacaTcs TofbKO HEKOTOPbIE YY4EHbIE U TO BPEMEHHO.

PaccMoTpum KpaTko OCHOBHbIE AaHHbIE JTYHHOrO norieTa annapara ¢ npegfaraembiv gBuUratenem.

B kayecTBe kOCMUYECKOro Kopabnsa BO3bMEM TOT Xe, UTO 1 ANnsa noneta Ha Mapc ¢ HavanbHon maccon 100
TOHH. BepTukanbHbIN B3NeT, N0CagKy 1 pasroH (TopMmoxeHne) B atmocdepe 3emnm 4o BTOPOM KOCMUYECKOM
ckopoctn 3emnu V»=11.2 km/s paccmatpuBaTb He BygeM. OHM NONHOCTLIO aHanorMyHbl noneTty Ha Mapc.
OTtnunume ot Mapca B Tom, 4TO JlyHa HEe nmeeT aTMocdepbl 1 CNyck (1 B3NeT) ¢ Hee NOTpebytoT pacxona
TOMMAMBA Ha ralleHune (Co3gaHne) BTOPON KOCMUYECKOW CKOPOCTU JlyHbl Vo=2.4 km/s.

OTOT pacxo paBeH
u= My _ gnriv 25727295 Z 0 44 i ou= My _ gnviw Zpg27485 Z 02
M, M, 1)

MepBbIv pe3dynbTaTt nokasbiBaeT, YTo Npu gocTtaske rpy3a 100-0.44=56% macckl kopabns JOMmMKHO 6bITb
06biyHOe Tonnmeo ansa XKPL. Bropown pesynbTar, 4To, eCn KOCMOHABTbI XOTAT BEPHYTHCH UM OCTaBUTL
NyHHble MaTepuanbl Ha 3emnto, To TonNnNMBO JomkHO coctaBnATb 100-20=80% oT maccel kopabnsa nnm 80
TOHH. lNoneT pakeTbl AnonnoH Ha JlyHy notpe6bosan 6onee 3000 ToHH Tonnmea. CpaBHuUTE 3TO Takke € 6.5%
ans goctaeku rpysa n 70% maccbl Tonnuea ans sBo3parta ¢ Mapca. Bel BuguTe, 4To nonet Ha Mapc Ha
npegnaraemom gpuratene 6onee BoirogeH, Yem nonet Ha JlyHy, 6narogaps Tomy, 4to Mapc nmeet
atmocdepy. Bpema noneta Ha JlyHy okono 12-13 cyTok.

Estimation of flow of mass and energy of the ionizer.

The mass of the lon. Let's assume that the engine power is 5 MW. Let's take Lithium-7 as an ionizer.
Consumption of Ny ions per 1 kg of air
N; = Q/q =5.74/1.6110"° = 3.59-10", 1/s,

here Q is the charge of 1 kg of air, C; g = 1.610"°C the charge of ion 1, C. Mass of ions in 1 kg of air is
M = Ninmp = 3.5910'°71.6710%" = 4.19107 kg/kg, air. ,
where n is number of neurons the Lithium-7; m, is mass of 1 neuron, kg.
Therefore, the power of the 5 MW ionizer consumption will be
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Gi= GaM; =7.624.19107 = 3.15.10° kg/s = 11.4 gr/hour .
Here G, = 7.62 kg/sec is the air consumption of an engine 5 MW. The fuel consumption of an aircraft engine
with a power of 5 MV is equal to (npn 100% k.n.g. o6bl4HOrO ABMraTens)
Gr= P/q = 510%4010° = 0.125 kg/s = 450 kg/hour.
where q is the calorific value of kerosene MJ/kg.

Energy of ionization. The ionization energy is v =5 eV. For an engine with a power of 5 MV, i.e. current j =
43.74 A the energy of ionization is

Pi=iv=43.745=219 W.

Therefore, the influence of the mass and energy consumption of the ionizer on the flight characteristics of the

engine can be ignored. Many elements can be ionizers.

Note that to launch 1 metric ton of cargo in the low orbite, you need at least 16 — 20 tons of expensive, toxic
and explosive fuel. The cost of launching 1 ton of cargo into space is 10 -15 million USA dollars. Even if Elon
Musk reduces the cost of a normal launch by 2-3 times — this is not the solution to the financial expense
problem, because the old method needs to drastically reduce the cost of launching, for example, by 100 times
is simply impossible.

In addition, the proposed method would allow launches and operations of a spacecraft for years, like durable
commercial and military airplanes.

The space flight of one rich human tourist (100 kg) cost 30-40 million USA dollars a decade ago. So far, only
about even tourists have actually visited space. By now, the price has risen to $100 million, but the queue is
still growing. Companies are developing new services: flying around the moon, going into space, relaxing in an
inflatable space hotel, flying around the Earth, etc.

High-speed cheap flights from continent to continent. The proposed apparate can be used for flights to any
long distances near the Earth, for example, New York — London, Paris, Moscow, Beijing, travel around the
Earth, etc. The flight is performed in the same way as the spacewalk. The aircraft accelerates in the
atmosphere to a high speed (for example, up to 6 km/s). In the final section the trajectory due to the wings and
thrust is deflected up to 30° and the device goes on a ballistic trajectory.

[JaHHble nnaHerT.

HuKe gatoTca gaHHble NAaHET, HEOXOAMMblE 1A OLLEHKWU NoaeTa.
Tabauya Nel. aHHble MnaHeT ConHeyHon CUcTeMmbl.

MnaHeTa Pacctoanne | CpepaHas MNepsan BTopan Yckoperue NasneHne, g;p:l)ﬁw UYncno | Paawmyc

o ConHua CKOPOCTb KoCcMuyecKas KOCMKUYeckaa | HannaHete 6ap nan + Bo':p:i cnyT- MNnaHeTbl

M OCHOBHOW | ¢
MJIH. KM. Ha opbuTe | CKOPOCTb CKOpOCTb g SN 32:::|b|x HUKOB TbIC. KM
2
Km/cek | Km/cek Km/cek m/sec atmocdepsl | per

Mepkypuit | 58 48 3.1 4.3 3.7 - 0.241 0 2.43
BeHepa | 108 35 7.328 10.36 8.7 P=93,C0: | 0.615 0 6.05
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3emns | 149.6 |30 7.9 11.2 9.81 1, N, 1. 1 6.378
Mapc | 228 24 3.56 5.03 3.7 0.006,C0: | 1 68 2 3.39
tonutep | 778 13 42.58 58 25 +, Ha 11.86 |79 |70.85
CatypH | 1426 | 9.6 25.5 355 14 +, Ha 2948 |82 |60.1
YpaH | 2870 | 6.81 15 21.3 9.7 P=200,H. | 84.01 |27 |246
Hentyn | 4500 | 5.4 18 25 3.5 50,H, |164.74 |14 |235
MaytoH | 5900 | 4.7 0.856 1.21 0.617 | P=1PaN. | 24809 |5 2.2
ConHue | - - 438 618 273.8 | H - 8 696
Nlyna | Aoseman [ Heceome |9 gg 2.38 1.62 - 27.3cyrox [ 1.736
384,440 km | T BOKpYT Jemn
Coyrank | fo Carywa | (200 | ] 867 2.639 1.3452 | 1.5, N, |16cyrox | _ 2.576
CaTtypHa 1.22 5.57 BOKpYr CaTypHa
TwuTtaH Kkm/ceK

+ - KOnuTep 1 CaTypH NAaHeTbl ra30Bble FMraHTbl C HU3KOM TeMMepaTypol BepxHen atmocdepbl.
OUuEeHKM HEKOTOPbIX MapaMeTpPOoB NAAHETHbIX N0AeTOB. Bo3amoXkHble npobaembl.

OucraHuma n Bpemsa yCKopeHUA annapaTa B atmocdepe. YCKopeHMe annapaTos ¢ 00bIYHbIMU NHOAbMU OFPaHUYEHO
neperpyskoi n = 3g, yckopeHuem a = 30 m/s? [25]. Perynunpya pacxon MoHM3epa, Mbl BCErAa MOMKEM NOHU3UTb
MAKCMMaNbHY TATY A0 HYXXHOW BENMUUYMHbI. ITO CKAXKETCA TO/IbKO Ha AMUCTAHLMKN PAa3roHA M TOPMOMKEHMUA.
MeHATb HanpaB/eHWE TATU TaKXKe NEerko — NepekatoveHrnem noacos. MakcMmasibHa Tara 3aBUCUT OT pacxoaa
MOHM3aTOpa M NAOTHOCTN aTMocdepbl. Pacxog MoHM3aTopa Npu nosiete B atmochepe maa U Mbl UM
npeHebperam B CBOMX OLLEHKAX. 3aMeTUM, YTO NpeasiaraeMblin ABUraTeNb MOXKeT paboTaTb U B NyCTOTE KakK
06bIYHbI MOHHbIM ABUraTeNb, €CIN eCTb UCTOYHWUK 3Hepruu. AB asuratenb npeobpasyeT sHepruto
TOPMOKEHUA B 3N1EKTPUYECTBO. ECNM HET HY)KHOIO XPaHMANULLA STON SHEPTUK, TO NMPUXOLAUTBLCA CHUXKATD
CKOPOCTb TOPMOXKEHMA, YTOObI ycneBaTb paccenTb ee B NpocTpaHcTe. Ecau e annapart, B byaywem, byget
pacnosaraTb HYXHbIM XPaHUAULLEM SHEPTUN, TO OH MOXKET NeTaTb N0 NAaHEeTaM HeorpaHMYeHHoe Bpems.

Bo3mokHble TpyaHocTU. pun oTpaboTKe npeanaraemoro Asuratena B ero Ha4ya/ibHOM BapuaHTe (Pur.1)
MOXET BO3HMKHYTb Npobaema — manas Tara No cpaBHULO ¢ Teopmen. CBA3aHO 3TO C TEM,UYTO MOHbI He ycreBatoT
PaBHOMEPHO PACcNpPOCTPAHUTLCA NO BCceMy 06beMy 31eKTpryeckoro noas. ns 60pbbbl ¢ 3TUM ABEHUEM
aBTop npeagnaraet «ycbi» (®Pur.4B,4C), KOTOpble COAEPKAT MHOIO BNPbICKMBATE/IE MOHOB M 3/1EKTPOHOB, a
TaK¥Ke AenatoT aneKkTpuyeckoe nosne bonee paBHomepHbIM. B TpybuaTtbix asuratenax (cm. [1,2, 8-24] ato moryT
ObITb TOHKME CETKM Ha BXxoze M Bbixoge. COpoTUBAEHME UX HEBEIMKO, HO CMECb 3aPAXKEHHbIX U HEMTPaNbHbIX
4acTumL, OHW MOTYT caenaTb 6onee paBHOMEpPHOM.

/4 6

FL-F4

A B C

®dur.4. fletatensHolii annapat ¢ AB asuratenem. 0O6o3HavyeHUA: A —annapaT B NOMETE CO C/I0XKEHHbIM BNPbICKMBaTENIEM
MOHOB W 3/1IEKTPOHOB; B — annapaT ¢ pacKpbITbIMWN BMPbICKUBATENAMMN MOHOB M 3/1E€KTPOHOB (BM1A, cboKy); C— Bug,
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annaparta cnepeamn ¢ packpbiTbiMK BNpbicKMBaTenamu; 1 —annapar; 2,3,7,8,4 — cTepXHU-AepKaTenm BnpbickuBatenemn; 4
— BMPbICKMBATENIN MOHOB; 5 — aN1€KTUYECKME INHUN HanpPAXKeHUA; 6 — BNPbICKMBATENN SNEKTPOHOB.

Another method of delivering ions and electrons to an external ion engine is that the ions and electrons are
delivered by powerful long-range injectors.

O6cyKaeHue.

KaK nokasblBaloT NpuBeAEHHbIE OLLEHKW, NpeasaraemMbiii ABuUraTesb, B C/lydae ycnexa, 03Ha4aeT OrpOMHbIN
NPOpPbIB B aBUALLMOHHOW, KOCMMUYECKOM, PaKETHOM TEXHUKE, TPAHCMOPTE U SHEPreTUKe. ITO CHUMNKaeT
CTOMMOCTb A0CTaBKM rPy30B U NHOAEN B KOCMOC B AECATKN U COTHU Pas, CHUXKAET CTOMMOCTb Aa/IbHUX
nepeneToB, OTKPbIBAET HOBblE BO3MOXKHOCTM /1A 3aMyCKa CaMOJIeTOB M KOCMUYECKMX annapaTos. M3yyeHne u
NPOBEPKa TEOPETUYECKUX OCHOB NPE/IOKEHHOIO MeToAa He NpeacTaBAsfeT TPYAHOCTEN U MOXKET BbITb
OCYLLLECTB/IEHA HA HACTOJIbHbIX MOAE/NAX U B UMEIOLLMXCA a3pOoANHAMMYECKMX Tpybax. CUcTeME HYKHbl TONbKO
HeboNblINE UCTOYHMKM MOHOB. HegocTaTKOM NpeanaraeMoro Asuratens ABAAETC OTCYTCTBUE TATU NpU
CTapTe—TO eCTb Ha HY/IeBOM CKOPOCTU. HO, ecv a3poApoMbl OCHALLEHbI CKOMb3ALWMMM KOHTaKTamMu1 ans
NoAayn 3/1EKTPOIHEPTUN UM UCMONB3YHOTCA YCKOPUTENM BO BPEMSA CTapTa, TO JIA MOXKHO pasroHATb 40
BbICOKOM CKOPOCTU U 3aMyCKaTb C 06bIYHbIX CYLLECTBYIOLLMX a3poapomoB (cm. [1, 8-24]). Kpome Toro,
annapaTbl MOXHO 3aMyCcKaTb BETUKA/IbHO MPY MOMOLLM MadTbl U HA3€MHbIX SHEPreTUYECKMX YCTaHOBOK.
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