SNEeKTPO3Heprus
N3 KOCMOCa

JlOCTOMHCTBA COJIHEYHON KOCMUN4YECKOMN

AJIEKTPpOCTaHLUUn

LokTop $u3nKo-maTemMaTuyeckmx Hayk

B.A.BaHke

CK3C vcrnonb3yet HencToLUMMYyIO
aHepruwo CosnHua.

He pacxogytotcs npuponHsie
pecypcbl 3emnan — yrosb, He@pTb,
ra3. CKOC obecneuynBaet
MUHUMAJIbHbIE TErJI0BblE MOTepu
(KM pekTeHHbl MOoXeT
aocturatb 85—90%),

YTO YMEHbLIAET

«Ternj0BOe 3arpPsi3HEHNEe».

Het npo6nem, cBa3aHHbIX

¢ Bbibpocamu (CO, nm nHbiMu).
HeTt npobnem, cBsi3aHHbIX

C paanoakTUBHbLIMU OTXO4aMM.
Bbicokasi cTteneHb 6e30Mn1acHoCTuy.
MukpoBosnHoBbIVi ny4ok CKOC
MOXeT 51erko rnepebpaceiBaTbCs
C OAHOV NMPUEMHOV CUCTEMbI

Ha apyrylo, obecrie4uBasi
ornepaTuBHOE MepekInyeHne
notpebutesne.

OVH N3 KPYNHenLwmnx poccumn-

CKNX Gpn3NKOB NpoWwNoro
cTtoneTus, naypeat Hobenesckoii npe-
Mun akagemuk MNetp JleoHnposuy Ka-
nvua NoOCBATUA 4acTb XWU3HU UCCHe-
[OBaHWNIO NepcnekTuB NCNOIb30BaHUS
CBY-konebaHuin n BonH ona cosga-
HUS HOBbIX W BbICOKOI(PEKTUBHBIX
cucTeM nepepaym aHeprum. B 1962
roay B NpeamcioBUM K CBOEN MOHO-
rpadunmn «dnekTpoHmnkKa 60NbLLINX MOLLL-
HOCTEWM» OH NUcan: «ANeKTPOTEXHMKA,
npexzae 4em NpunTu Ha cnyxoby aHep-
reTvke, B NPOLLSIOM BeKe 3aHMManachb
LIMPOKO TOJIbKO BOMPOCaMMU 3SNEKTPO-
cBa3un (tenerpad, curHanudauyunsg um
np.). BnonHe BepoaTHO, 4TO UcTopud
NOBTOPUTCHA: TENEPb 3/1IEKTPOHMKA UC-
nofb3yeTcs rnaeBHblM o6pa3om ans
uenen paguocesa3n, Ho ee bypyuiee
JIEXUT B PELUEeHUN KPYMHEeNLWnx npo-
6n1emM aHepreTuku».

OQHOBPEMEHHO U HE3aBUCUMMO OT
Kanuubl M3BECTHbLIN aMepuKaHCKNn
crneunanuct B obnactn CBY-anekTpo-
HUKn Yuneam bpayH (Raytheon Co.)
NPOBOAN SKCMEPUMEHTbI, HanpaBeH-
Hble Ha co3JaHue TPaKTOB nepenayu

TeHb 3emnu

Imo u ecmv CKIC

aHeprumn CBY-nyuykom. Nm 6bino Bnep-
Bbl€ UCMbITAHO YCTPONCTBO, CNOCOOHOE
npuvHMMaTh 1 Npeobpa3oBbLIBaTb AHEP-
rnio CBY-nyyka B 3HEPrmo NOCTOAHHO-
ro Toka. AHTEHHas pelueTka cocTosana
13 MOJIyBOMHOBBIX AMMONEN, HarpyXeH-
HbIX Ha BbICOKO3(ddEKTUBHbIE AMNOAbI C
6apbepom LUoTTkn. OHa 6bina Hasea-
Ha pekTeHHa (oT aHra. rectify — BbI-
npamaeHne n antenna) n no3xe ncnbl-
TblBanaCcb M COBEPLUEHCTBOBaNaCb BO
MHOrmMx cTpaHax mupa. Yxe B 1976 roagy
Yunbam BpayH ocywiecTBun nepepavy
CB4-nyukom 30 kBT MmowHOCTM Ha pac-
ctogHue B 1 munio, n KM pekTeHHbl B
3TOM akcnepumeHTe npesbiwan 80%.

I1.JI. Kanuuya

NPOBJIEMbl U METOAblI HAYKU

/
ConHe4yHas pagvauus

O6wasa cxema
COJIHEYHOW KOCMUYEeCKOom
anekTpocTtaHumn (CK3C)

B 1968 roaoy amepukaHCKui cneuuna-
NMCT B 061acTM KOCMUYECKMX UcCChe-
nosaHun Mutep E.Mnensep (Peter
E.Glaser) npennoxun pasmeLlarb Kpyn-
Hble MaHenu CcoJsiHeyHbix 6aTtapen Ha
reoctauuoHapHol opbuTe, BbipabaTbl-
BaemMylo MMu MowHocTb 5—10 BT ne-
pefasatb Ha NOBEPXHOCTb 3emnn cdo-
KYCUpPOBaHHbIM ny4kom CBY-nanyuyeHuns
1 Npeobpa3oBbiBaTb B SHEPIUIO NOCTO-
SIHHOrO WM NMEPEMEHHOro Toka. Takas
cxema no3BongeT MCMNob30BaTb MOTOK
COJIHEYHOrO N3JTy4eHUs Ha reocTaumo-
HapHon opbuTte (okono 1,4 kBT/M?), n
nepenasatb MOJIYYEHHYIO 3HEPrui0 Ha
NOBEPXHOCTb 3eM/n HEMPEPLIBHO, BHE
3aBMCUMOCTU OT BPEMEHU CYTOK U MO-
rogHbIX YCNOBUN. 3a CYET HaK/IOHA 3K-
BaTOpUanbHON MNJIOCKOCTU K NAIOCKOCTU
aknnnTmukn 23,5° CnyTHUK, pacrnono-
XEHHbIN Ha reoCTauMoHapHO opbuTe,
OCBELLLEeH MNOTOKOM COJIHEYHOW pagma-
LMW MOYTM HEemnpepbIBHO 3a UCK/0Ye-
HWEM HebOoJbLINX OTPE3KOB BPEMEHMU
B6/IM3N [HEN BECEHHEr0 U OCEHHErOo
paBHOLEHCTBMS, KOrga OH nonagaeT B
TeHb 3eMnun. OTU NPOMEXYTKN Bpeme-
HM MOTYT TOYHO MpeackKasbiBaTbCs, a B
CyMMe OHUW He npeBbiwaloT 1% oT 06-
e NpoaoIKMUTENIbHOCTU roaa.
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Yuavam bpayn

On xce na ucnoimanuax
aemarouieli naamgopmol,
codepicauieli pekmeHHy,
numaemyio suepeueii CB4
nyuka (1962)

YacTtoTa anekTpoMarHUTHbIX koneba-
Hun CBY-nyyka ponxHa nonagatb B

OManasoHbl, KOTOpble BblAeneHbl Ans
MCMNONb30BaHUA B MPOMbILLAEHHOCTH,
HaYYHbIX NCCEA0BAHUAX U MeOULINHE.
Ecnn sta yactoTa BbiOpaHa paBHOM
2,45 [Tu, TO MeTeoponorn4yeckme yc-
NnoBUS — paxe rycrtas obnavyHocTb u
MHTEHCUBHbIE OCaAKW — MpPakTUyecku
He noenusloT Ha KI4 nepenayn aHep-
run. AuanasoH 5,8 My, 3amaHumB, no-
CKOJbKY AaeT BO3MOXHOCTb Cylle-
CTBEHHO YMEHbLWUTb NAowaab 1 BecC
nepegalouwen u NPUEMHON aHTEHH.
OpHako BAMSIHME METEeOopPOSIOrMYeCcKmx
YCNOBWIA 30€eCh yXXe TpebyeT AONOMHU-
TENbHOr0 N3y4YeHus.

CoBpeMEHHbIN YPOBEHb Pas3BUTUSA
CBY-91eKTpOHUKN NO3BOSET rOBOPUTH
O BO3MOXHOCTU nepenayn aHeprum
CBY-ny4ykom C reoctaumoHapHoOW op-
OunTbl Ha NoBepxHoCcTb 3emnu ¢ KN4
70—75%. Mpwn aToM anameTp nepena-
IOLEel aHTEeHHbl COCTaBUT OOWH KWUNO-

Ilumep Iaeiizep
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MeTp, a Ha3eMHas peKkTeHHa 6yneTt
nmeTb pasmepbl 10 km Ha 13 kM ang
wWMpoTbl MecTHoCcTK 35°. Mpu MOLHO-
CcT1 5 BT NAOTHOCTb M31y4aeMOM MOLLL-
HOCTM B LEHTpe nepepalolenn aHTeH-
Hbl 6ypeT 23 kBT/M2?, B LeHTpe npuem-
Holi — 230 BT/M2.

Bbiny nccnenoBaHbl pasnnyHbie TUMbI
TBEPAOTENbHbIX U BakyyMHbix CBY-re-
HEpPaTopoB A4J1s Nepeaatolein aHTEHHbI
CKO3C. Yunbam bpayH nokasan, B 4acTt-
HOCTW, 4TO XOPOLLUO OCBOEHHbIE MpPO-
MbILLIIEHHOCTbBIO MarHeTpPOHbI, Npes-
HazHa4vyeHHble ana CBY-neueii, moryt
OblTb MCMOJIb30BaHbl TakXe U B nepe-
Jalowmx aHTeHHbIX peweTkax CKIC.
Mepepatowan aHteHHa CKOC moxeTt
NpeLcTaBnsTe COO0M akTUBHYIO aHTEH-
HYIO pPeLLeTKy Ha OCHOBE LLENeBbIX BOM-
HoBoLOB. Ee rpybas opmeHTauma ocy-
LECTBNSAETCA MEXaHU4YeCKUM NyTeMm,
Ons ToyHoro HaeegeHus CBY-nyyka nc-
nonb3yeTcs NWUAOT-CUrHan, uanydae-
MbI U3 LLeHTpa NPUEMHOWN PEKTEHHBI.
PexkTeHHa — BbiICOKO3d D EKTUBHASA Npu-
eMHo-npeobpasyoLasa cuctema, ogHa-
KO HW3KOBOJIbTHOCTb AMOAOB U He0b-
XOAMMOCTb UX NOCNeaoBaTenbHOro co-
eOVHEeHUs MOXeT NMPUBOAUTbL K NaBu-
HOOb6pasHbiM Npobosim. YTobbl ycTpa-
HUTb 3Ty ONACHOCTb, MPUAETCS YCNOX-
HUTb CXEMHOE pELUEeHUe Wi npume-
HUTb apyro CBY-npubop (Hanpumep,
LUKIOTPOHHBIN nNpeobpas3oBaTenb
3HEeprum ¢ NonepeyHom BOJTHOWN).

HemHoro 06 ucrtopum
uccnepoBaHu

B nepBoe xe gecaTtuneTve nocne no-
asneHus ngem CK3C nmu ctann uHte-
pecoBaTbCsl BeAyLime aspoKoCMUyec-
kne pupmbl — «Boeing Aerospace Co.»,

«Grumman Aerospace Corp.»,
«Rockwell Inc.» n gpyrue, nccnenosa-
HUS BbINOJIHANINCH 32 CYET UX BHYTPEH-
HUx cpeacTts. B 1978—1979 ropax B
CLWA nop pykoBoactsomM MwuHucTep-
ctBa aHepreTukn n HACA 6bina ocyule-
CTBNEeHa NepBas rocyapcTBeHHas Ha-
Y4HO-MCCNenoBaTenbckas nporpaMmma,
HanpaBneHHas Ha onpefeneHne nepc-
nektns CK3C. B 1995-1997 ropax
HACA BHOBb BO3BpaLlaeTcs K 06Cyx-
neHuvto nepcnektme CKOC, onupasich
Ha NPOrpecc TEXHONOrNiA, LOCTUTHYTLIN
K TOMy BpemeHun (nporpamma «A Fresh
Look at Space Solar Power: New Archi-
tectures, Concept and Technologies»).
OTn nccnepoBaHus ObIIN NPOAOIXKEHbI
B 1999—2000 ropax. (nporpamma «SSP
Strategic Research & Technology Pro-
gram»). OT4yeTbl NO 3TUM MporpaMmmMmam
ony6MKoBaHblI.

BeposaTHO, camble akTUBHblE U Mna-
HOMEpPHbIE MccnenoBaHusa B obnacTtu
CK3C npoeoanna AnoHud. B 1981 roay
nog pykosoacteom M.Haratomo wu
C.Cacakn B NHCTUTYTE KOCMWYECKMUX
nccnenoBaHuii AnoHUM GbinmM HavaTbl
1nccnenoBaHna no paspaboTke npoTo-
Tuna CK3C c¢ ypoBHem mowtHocTn 10
MBT, KOTOpPbIA MOr ObITb CO34aH C UC-
NnoJsib30BaHNEM CYLLECTBYIOLLMX pakeTo-
HocuTenel N KOTopblii No3Bonun 6ol
HaKOMUTb TEXHOJIOTMYECKUA OMbIT U
NOArOTOBUTb OCHOBY AN CO34aHU4A
KOMMepUyecknx cucTtem. MpoekT 6bin
Ha3BaH CKOC2000 (SPS2000), n B pam-
Kax 3Toro npoekrta OblN co3naH new-
CTBYIOLLUMIA MakKeT.

Bonee 25 net cobupaetca exeron-
HbIl BCEANOHCKNIA CMMMNO3MYM MO KOC-
Munyeckon asHepreTtuke. bonblwoe y4a-
ctne B CKOC npuHMMaloT yHMBepcU-
TeTbl roponoB Knoto n Kobe, yHmBep-
cuTeT XokKkamgo u gpyrue opraHmaa-
unn. B Knoto cosgaH Hay4Ho-uccne-
[OoBaTeNbCKUIA MHCTUTYT BO30OHOBNS-
emoli cpepl 06uTaHUs YenoBeka, OAHO
1“3 HanpasneHuin ero pabot — CKOC.

®paHuma, Kanapa, Poccus, Mepma-
HUS 1 HEKOTOpPbIE ApYyrue cTpaHbl B TON
WAN MHOW Mepe Takxe NpoBoauIn Uc-
cnepoBaHug B o6nactn CK3C.

KoHcTpykuun CK3C

PaHHue koHcTpykuum CKOC ¢ ypoBHEM
mMowHocTu 5 BT npeactasnann coboii
NJ0CKYI0 MaHeslb CONHEeYHbIXx GaTapen
pasmepoM 5 km Ha 10 kM, nepneHanKy-
NAPHYIO MOTOKY COJIHEYHOM paguvaumu.
Mepepatolas aHTeHHa AmamMeTpoM 1 Km
Oblna cBfi3aHa C OCHOBHOW MaHesnblo
COYJIEHEHMEM TUMa KapaaHHOro noase-
ca, N ee MOXHO OblJI0 OpPMEHTMPOBATL
Ha NPUEMHYIO PEKTEHHY Ha 3emre.

B 9TMX KOHCTPYKLMSAX NCMONb30BAINCH
Si-poTobaTtapen nnn ¢otobaTtapen Ha



HapyBHOe 3epkano

Otpaxarenb1

ConHeyHble 6aTapeun

OTtpaxarens2

[pagueHT rpaBuTaLVoOHHOMO
nons

CaHpBuy CTpykTypa

CBY nyyok

CKIC ¢ canosuu-cmpyxmypoii

ocHoBe coeauHeHnsa GaAlAs ¢ KA no-
psoka 12%. 3a npolweawive gecarune-
TS nporpecc B obnactu ¢goTtobatapei
Obl1 BECbMa 3HAYUTENbHBLIM, U CEerofHs
MOXHO roeopuTb 0 KM, nopsiaka 30—40%,
4YTO O3Ha4YaeT CYLIECTBEHHOE CHUXEeHne
pa3mepoB, Beca n ctoumoctn CK3C. B
3TOM Hanpas/ieHMM BO3MOXHO eLle He-
KOTOpOEe MPOABUXEHME.

CoBpeMeHHble KOHCTPYKLUMU MOJIHO-
mMaclTabHbix CKOC npepgnonaratot oT-
Ka3 OT TEXHUYECKU CJIOXHbIX U Heno-
CTaTOYHO HadeXHblX BpallaloLnXcs
y350B. OHM MCMOJSIb3YIOT €eCTeCTBEeH-
HbIA FPaANEeHT rPaBUTaALMOHHOIO Moss
3emnu gna ctabunmsauynn CK3C B
npocTpaHcTBe. MpoTaXeHHas KOHCT-
pykuus, onvHon 15—20 kM, no3sBonseTt
OCYLLLECTBUTb MOCTOSIHHYIO OPUEHTAaLMIO
CBY-nyyka BoOSIb HanpaBieHns, NCX0-
OSILLEero N3 LeHTpa 3eMHOro wapa.

MpeanoxeHa «CaHABUY-KOHCTPYK-
ums», B KoTopoi ¢goTtobaTtapen u ne-
penatouias aHteHHa CKI3C obbeaunHe-
Hbl, @ TOHKOM/IEHOYHbIE Ha[yBHbIE OT-
paxaTtenn KOHLUEHTPUPYIOT COJIHEeYHoe
n3nyyeHne Ha dortobatapesx. Kak u
Bcerga, Ntoboe HOBOE pelleHue OOHu
npobnembl pellaeT, a Apyrve cospa-
eT. B paHHOM cnyyae BO3HMKaeT Npo-
6nema oTBOAA Temnna M3 BHYTPEHHUX
yacten caHOBUY-CUCTEMbI, TeM BGonee
ona gnanasoHa 5,8 T C YMEHbLUEH-

Meiicmeyrowuiic makem SPS2000
¢ evicmagounom 3aire Hucmumyma
Kocmuueckux uccaedosanuii Inonuu

HbIM AMAMETPOM aHTEHHbl U COOTBET-
CTBEHHO 060siee BbICOKOW MAOTHOCTbIO
MowiHocTn CBY-nyyka.

O nonb3e
Hay4YHO-TEXHU4YECKOro
COTpyAHMYECTBa

YenoBe4yecTBO HaKoNwuio onpeaesieH-
HbIi OMbIT MEXAYyHapOAHOro COTPYA-

MNPOBJIEMbl U METOAbl HAYKU

Hu4yecTBa B 06nacTn ynpaBnsieMoro
TepmosigepHoro cuHtesda (ITER), co-
30aHVS U MCNOJSIb30BaHUA MeXAyHa-
poAHON KocMuyeckon ctaHuum (ISS),
pa3paboTkM M cOo3[aHUA MYCKOBOro
pakeTHOro KomMmnnekca «MOPCKOW
ctapT» (Sea Launch). MexayHapogHoe
COTPYOHMYECTBO MOrno 6bl 0KasaTbecs
BECbMa MepCcrneKkTUBHbIM Ana pa3pa-
60TKM N CO3[4aHUA 3KCNEPUMEHTaNb-
Horo npoTtotuna CK3C c ypoBHeM
MowHoctTn 5—10 MBT. 3Tn paboThl,
BeposTHO, 3anmyT 10—20 net u moryTt
ObITb OCHOBaHbI HA UCMNOJIb30BAHUW CY-
LEeCTBYIOLLNX NN YACTUYHO MOLEPHU-
3MPOBAaHHbIX PAKETHO-TPAHCMOPTHbIX
CUCTEM.

MonHomacwTabHble KOMMepYeckue
CK3C (5—10 I'BT) 6yayT co3gaHbl, CKO-
pee Bcero, He paHee 4yem yepesd 30—50
neT U NoTpebylT TPAHCNOPTHbLIX
CpPeACTB HOBOrO MOKOJIEHUS C MEHb-
el CTOMMOCTbIO OCTAaBKU rPY30B Ha
opbuTty. Takme TpaHCMOpPTHble Cpefn-
CTBa HEM3OEXHO MOSBATCS B CBA3U C
06WNMN TEHAEHUMSAMUN NPOMBbILLIEH-
HOr0O OCBOEHMSA KOCMMWYECKOro npo-
cTpaHcTBa. LlenenanpaBneHHble pabo-
Tbl N0 NMHMKM CKIC MOryt yckopuTtb
3TOT MpoLecc.

Y710 ewe MOXHO noymTaThb
O COJIHEeYHbIX KOCMUYEeCKUx
ANeKTpocTaHunax
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