KATYLWKA PE3SOHUPYIOLLEITO rPABUTALUMOHHOIO MO

(vnu Kak ynpaenaTb peanbHOCTbIO Ha nnowaamn 10-12 kBagpaTHbIX METPOB).
BHUMAHMUE: B 3TOM JOKYMEHTE OnMuMcCaH BO3MOXHbIN MeTo[ U3MEeHEHUs1 MPOCTPaHCTBEHHO-BpE-
MEHHOrO KOHTUHYyMa. S He Gepy Ha cebs HMKaAKOW OTBETCTBEHHOCTM 3a NpaBUIIbHOE UIKM Henpa-
BUNbHOE UCMOMb30BaHMe 3TON MHGOpPMaLUuKM 1 3a NOCNeacTBUS.

INekroMbICNIeHHOE Mcnorb3oBaHWe 3Toro npubopa MoxeT 6biTb YPE3BbIYAUHO OMACHbLIM.

HasepHoe, Bbl nogyManu: Kak 3T0 MOXeT rpaBuTaLms pe3oHnpoBaTb?

Xopowwin Bonpoc. Kak oTkpbin Tomac TayHceH bpayH, anekTpu4ecTBo HanpsiMyto COOTHOCUTCS C
rpaBuTaumen (amepukaHckme naHeHTbl 1974483 n 3187206). Ecnu 3710 Tak, TO 3TO OTHOLLEHUE Ha-
BEpHsIKa BEKTOPHOE (MPUHLMN SONOSTHEHUI), @ TaK KaK y>Ke CyLeCTBYeT 2 3NeKTPOMarHUTHbIX BEK-
TOpa, BEKTOp rpaBuTaumMm [JOSMKEH OblTb NepneHaukynspeH um obouMm, Tak Kak Hawe npo-
CTPaHCTBO TpexmepHo. BekTop rpaBuTauum npeacraBnsetr cobon "MpoTsKEHHOCTb BO BpeMeHKN"
9NEKTPUYECKOrO N MarHUTHOTO BEKTOPOB, 1 3TO BAOOABOK K CKanApHbIM MarHUTHOMY U anekTpuye-
ckomy nonam (cMm. Tomac bepaeH, "K HoBomy anekTpoMarHeTnamy", 4actb 4, "o6bACHEeHMEe BEKTO-
poB". Tesla Book Co., Millbrae, California, 1983).

[aHHbIA OKYMEHT, OQHaKo, He 3aTparMBaeT rpaBUTALMOHHBIX BOSIH, XOTHA M ONUCbIBAET ynpasne-
Hue rpaBuTaumnen. CkansipHble rpaBUTaLMOHHbLIE BOMHbI Takke cywecTtByoT (cm. Ford, L.H and A.
Vilenkin, "lNpaBuTaunoHHasn aHanornsa acpdpekrta AxapoHosa-boma". Journal of Physics. Mathemat-
ical, Nuclear, and General. (Great Britain). 14(9), Sep. 1981. p. 2353-2357.)

(Hy xopouwo. NpaBuTaumoHHbIe BOSTHbI CyLLECTBYIOT. Kak e ¢ X MOMOLLbIO YNpaBnsTh peanbHo-
cTbto?) Bece 310 6bIN0 fOKa3aHo. Mbl Noka roBopuM 0 Teopun. Bbino Takke NpeasioXXeHo HeCKOb-
KO 3KCMepuMeHTarnbHbIX JoKa3aTenbCTB 3TUX 3dEKTOB, HO, K COXareHuo, Bce Takme paboThl Be -
AYyTCS B OQUHOYKY, @ OAHOMY OYeHb TPYAHO OTKPbITb YTO-NIMOO AENCTBUTENBHO CTOSILLEE.
EOWMHCTBEHHBIM XOPOLLMM MCTOYHUKOM SIBMISIKOTCS 3aKka3Hble OpOoLUIOpbl, HO HU Yy KOFO HET MOSIHOro
nx cobpaHus.

Mprmepom nybnukaumm akcnepuMeHTanbHbIX AaHHbIX MOXET CIYXUTb MHGOPMaUuns, OTHOCALLasN -
CH K NMOBCEMECTHO UrHopupyemoMy adekty budenbna-bpayHa, B KOTOPOM rpaButaumsi MOXeT
OblTb HEMTpanNu3oBaHa UM Jaxe peBepcupoBaHa C MOMOLLBIO 3feKTpudeckoro 3apsga (cMm. na-
TEHTbI BbllLe, a Takke KHUry npo Punagensdunckmn akcnepument, HO HE ®PUNbM! dunbm -
BCEro N1Lb BblayMKa, a B KHUre genarTcst NOnbITKM NpoaHann3npoBaTb Te HEMHOrMe akTbl, KO-
TOpbIE€ N3BECTHbI).

B HacTosiwem dunagenbmuUnckoMm akcrnepuMeHTe, ecnn OH AencTBuUTenbHO Obin, ncnonb3oBarcs
kopabenbHbIN pasMarHudmBaTernb, BUOOU3MEHEHHbIN Tak, YTOOblI paboTaTb Kak CBOEro poaa reHe-
paTop pe30HaHCHOro rpaBUTaLMOHHOrO BEKTOPA.

CyTb B crnefyloLeM: ecrnv arnekTpu4ecTBO MOXET nepeaaBaTbCs Yepes adump NOCPeacTBOM 3fekK-
TPUYECKUX CKANSAPHbBIX M BEKTOPHbBIX BOJSTH, M MarHUTHas 3HEpPrust Takke MOXeT nepedaBaTbCs Ye-
pe3 MarHUTHble BEKTOpPHblE U CKansdpHble BOSIHbI, Tak noyemy Obl He rpaBUTALMOHHbIE BOJSHbI,
KOIMb CKOPO OHW CyLLEeCTBYIOT? (NPUHLMMN AOMNOMNHEHUI)

paBMTaUMOHHAA BOMHA - 9TO BpeMeHHas oopMa 3reKkTPU4EeCcKoro 1 MarHMTHOroO BEKTOPOB (Haae -
lOCb, 3TO XopoLllee onpeneneHne), n, U3MeHsaa 3Ty PopMy, MOXHO BO3AEeNCTBOBaTb Ha MOJSIEKY-
NSAPHYIO CTPYKTYPY Matepun (Unv ee OTCYTCTBUE), NEPEHOCALLEN BOSTHY.

A Takxe, ecnu cyuiectByeT 6eCKOHEYHOE KONMYECTBO pearibHbIX, MapansenbHblX BCEMNEHHbIX (see
Hypernumbers I, by Charles Muses, January 1978 "Applied Mathematics and Computation", and
his introduction to Jerome Rothstein's "Communication, Organization, and Science," The Falcon's
Wing Press, Indian Hills, CO, 1958), rpaButaunoHHbin reHepatop MOXXET no3sonuTb ncuxuke
(CKanspHbIM ANEKTPOMAarHUTHBIM BOSTHAM MO3ra) NoCTynupoBaTb peanbHOCTb C NoMoLblo G-Bek-
Topa. OTO MOXeT ObITb TakKe cAenaHo C MOMOLLBbIO KOMMNbIOTEPA, HO 3TO YXXe APYron pa3roBop.

A cenyac 51 pacckaxy, Kak CoOopyanTb MPOCTYO rpaBUTALMOHHYIO KaTyLwiKy. YUTo Bbl C Hen ByaeTe
aenatb - Bawe feno. Nokaxute ee Bawmm ydntenam dusnki, nonpocute pasobpatbCs, U Bbl
yBUAUTE UX BblMyYEHHbIE rfasa, Korga OHu BbIYUCHAT, YTO ckopocTb cBeTa - HE KOHCTAHTA.
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MATEPUAIbI
370, KOHEYHO, camas TpygHas YacTb. Bam npuaeTtca otaath Kydy AeHer nnacTUKOBOW KOMMaHUK
nNn obpaTUTLCA K APY3bAM, YTOObI NONYYNTL CamMytd HEODXOANMYIO YacTb YCTaHOBKU, BCE OCTarlb-
Hoe ByaeT CpaBHUTENBHO ferye.
lMepeuncneHo B nopsiake AOCTYMNHOCTH.
Bnok nutanuna 50 sonbT, 10 amnep, nsonsauma 50 kB. (nyywe, KOHEYHO, OT MOCTOSAHHOIO ToKa A0
10 Mlu, Ho...) 2 Wr.
Onsa Hux: MoHwxatowmin TpaHcgopmaTtop 110 BonbT - 48 BonbT, 500 BT 2 wT.
100-BONbTOBbLIE BbINPSAMUTENBHbIE MOCTbI 2 LUT.
Pagnatopbl (Heobs3aTenbHO).
JIATP 2 wr.
KoHaeHcaTopbl okenaHble 1000 mkdg 100 B 2 wit. Kopnyc.
Bnok nutanmna 25-100 kB, 100-400 mka, msonaums 50 kB. (HeobsasaTenbHO perynupyembii, u
onaTb Xe, nydwe ao 10 Mly...)
[ns Hero:
TpaHchopmaTop Ha 10-12 kB, 20-30 ma NS HEOHOBbLIX PEKNaMHbIX TPYOOK - 1 LWT.
TeneBn3noHHble anoabl Ha 12-14 kB - 4 wT.
KoHngeHcaTopbl 500-1000 ndp, 10 kB - 4 wr.
JIATP - 1 wr.
Kopnyc.
Okono 2500 meTpoB TEPMOCTOMKOrO NPoBoAa cevyeHnem = 1.2mm.
MpumepHo 1000-1500 meTpoB npoBoga cevyeHnem = 0.6 - 0.8mm.
CTeknoTkaHb.
M3oneHTa.
[yroracauwasa cmaska.
W, HakoHeLl, camoe TpyaHOe: NyCTOW NnacTUKoBbIM By6nuk, BHewWwHnn anameTp 750-800 MM, BHY-
TpeHHun 600-700 mm, TonwmHon 100-150mMm. OH gomkeH 6bITb NYCTOW BHYTPU, CAENAH U3 OTHeY -
MOPHOM NnacTMmacchl, C AepXaTensamMmm BHYTPEHHEN KaTyLKN U OTBEPCTUSIMU AN NPOBOAOB, pa3s-
HEeCEeHHbIMWN Ha HEKOTOPOE pacCTOsHUE ANs NpeaoTBpaLleHns paspsiaos.
OH gomkeH BblaepXmMBaTb KUNALLMIA BOCK, XKenaTernbHO C NPOKnagKamu.
OH pgomkeH 6bITb pa3bopHbIi, NO KparHen mepe Ha 4 4acTu, C OTBEPCTUAMM NOL BMHTbI U COOT-
BETCTBEHHO C NpoKnagkamu.
Bam Takke noHagobutca COOTBETCTBYHOLLEE KONMUYECTBO NYENMHOro BOCKa unu napadpuvHa ans
3anosIHeHuS.



M3roToBJIEHUE

Bretnss odmorea ===

Buytpenuna obmotga Hapwooean 3. Heakas

1. HamoTtawnTe kaTywky n3 nposoga cedeHvem 1,2mm gnameTtpom okono 700mm. OHa gomxkHa no-
MeLlaTbCHa B cepeanHe nnacTukoBoro 6ybnvka.

2. ObmoTanTe ee CTEKNOTKaHbIO 1 U30NEHTON, 3aNONIHNTE AYroracsien 3amasKkomn.
BbicywuTe.

. 3aKkpenuTe KaTyLKy BHYTpu 6ybnuka.

. 3agenanTe OoTBEPCTUSA B KOpryce, OCTaBUB OTBEPCTME AN 3anMBKN BOCKOM.

. 3anewviTe KOpnyc BOCKOM, CTapasiCb, YTOBbl OCTaNOCh Kak MOXHO MeHbLLEe BO34yXa.
. 3apgenanTe oTBEpPCTUA.

. HamoTanTe ognH cnon npoeoga cevyeHvem 0,6-0,8Mm, BOKpyr Kopnyca.

. NMokponTe BbICOKOBOMNbTHOW U30NUPYIOLLEN 3aMa3KoMN.

. Katywika roTtoBa.
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NCMNOJIb30OBAHUE.

MooknynTe NpoBoAa OT BHYTPEHHEN KaTYLKN K NCTOYHUKY 48 BOJIbT. MONAPHOCTL
HeBa)KHa. BHELWHIO KaTywky noakaw4nTe K gpyromy 6n0ky 48 BosbT. [oka He
BK/ItO4anTe nuTaHue! Tenepb NOAK/IOYNTE UCTOYHUK BbICOKOIro Hanps>eHusa 25-100
KB MEXXLY BHYyTpeHHEW 1 BHELIHEN KaTywkKamMn. oToso!

Tenepb BaM HY>XHO NpuAayMaTb KakKoW-HNByOb Ccnocob Moaynaumm MarHUTHBLIX Nosen.
Mo>XHO NpucnocodbnTb ANs 3TOro MOTOPYUK, ABUrawowmn perynatop JIATPa, nam no-
MeCTUB AOMNOJIHUTE/IbHYIO KaTYyLKY (BO3MOXXHO, HECKOJIbKO COTEeH BUTKOB MNpoBoa Ha
dheppnTOBOM cephevyHUKe) B LeHTpe bybnnka. Ha Hee MOXHO nogaTb nboe nepe-
MEeHHOe Hanps>XeHne, KOTopoe Bbl XOoTUTe "BnevyaTaTh" B nosne.

OCTOpPOXXHO 3KCNEPUMEHTUPYSA, Bbl CMOXeTe HabnaaTb HEKOTOPbIE NHTEPECHbIE AB-
JNleHus, Takue, KakK CuibHasa rpaButauns, crmnbaHne meTtansios B nose, Matepuanmsa-
umnsa BewecTsa,n apyrmve. ObpaTnte BHMMaHUE, YHTO BOCK CIIYXKUT OXJlaXK4atoLWmm n3o-
NATOPOM, TaK YTO He YAUBNANTECh, KOr4a OH 3aKUMUT.

BoT noyemy kopnyc bybnnka ponxeH ObiTb caesnaH U3 TEPMOCTOMKOM MaacTMacchl,
BblAEpP>KMBaloLLEeNn TeMmnepaTypy KMNSLWero Bocka.

3abaBnanTechb, N NOCTapanTeCb HE YBEKOBEYNTb Yero-HMbyab Hy>XHOrO BaM, B BalleNn
"cybbekTnBHON" peanbHOCTN.

['eHeparop
IPaBHTAIMHOHHBIX
BOJIH

Hapucoean ¥ HeaHoE

OOMOJIHEHUE ot >xo3eda O>xoHa Mucuoneka.
[lBa ycoBepLUeHCTBOBaHMSA, NO3BOASOLME NOBbICUTb 3PPEKTUBHOCTL Npmnbopa v yee-
nn4nTb 6e3onacHoOCTb onepaTopa 4/ NpoBeAeHUs uccienoBaHun.
1. BMeCcTO BOCKa Jsy4wle ucrnonb3oBaTb ravuepuH. "KpyyeHoe none", co3faBaemoe
MeXAy KaTylKaMu, MOXXHO YBe/IM4YUTb NpUMepHO B 25 pa3s, Tak KakK guanekTpuye-
CKas NpoHMUaeMoCTb rnuepuHa OKosio 56, a BoCKa - Bcero 2,2. K ToMy e ramuepuH
MOXET CNYyXXUTb 6onee 3hHEKTUBHON OXJTa>KOAOLEN XNOKOCTbIO. MTNLUEPUH - CMAT -
yalulee CpeaACcTBO M NMPoOLAaeTCAa B anTeke.
2. KaTylwKy MoaynaTopa sy4ylle HaMoTaTb NOBEPX BHELUHEN KAaTYLWKWN. DTO NO3BOJINT
nobntbca bosee yCToOM4MBOWM KOHMUrypauunm nosen, B TO Xe BpeMsa COCpeaoTouymB
rpaBUTaLMOHHbIN 3P EKT B LeHTpe bybnnka.

MNMPEAYNPEXOEHUE
IBa cnoBa o0 6e3onacHocTK. Bo BpeMa paboTbl yCTponcTBa HY>KHO obecrneynTb Henpe-
pbIBHOE MUTaHWe. Ecim B MOMEHT MakKCMMaibHOro TOKa Hanpsh»xeHune nponaneT, To B
0611aCTN NCKa)KEHHOro NPOCTPaHCTBA-BPEMEHN BO3HUKHET O4YEHb CEPbE3HOE COCTOSA-



Hne. B 3Tnx ycnoBmsax nMnynabC NCKa>KEHUSA MOXKET "BbICTPENNTb" KaTyLKon B ntobyto
CTOPOHY M MPUYUHNTL BoNblUne pa3pyLUeHUs OKpyXKatowen obCTaHOBKe, BKJKOYAs U
onepaTopa.

N HE TOBOPUTE NOTOM, 4YTO HE 3HAJIN!



