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CH3bEllVIHEHHbll/t VIHCTVITYT 51.UEPHbiX HCCJlELlOBAHJ!IH 



Y EBponef.lcKoti! oprau~3au~nt rio R,nepHhlM t1 ccne,noBaH1..1RM , KOTO py10 

:1 p !1Hfi TO Kpa TKO Ha3blBaT h l(F.PJI , MHOrO OdUte ro C 06ne)l.11HeHHblM t1HCT ~

T y rOIA B Jl.y6He, Ho TeM He uenee ecTb 11 4epnJI, pa3JI~48.iOIItHe 1.1x . 

0,1\IIOtl VI3 xapaKTepHblX oco6eiUlOCTeH ~ lEPIIa RBJifieTCll TO , 4TO 

c ro Ha y4HaR :IporpaMMa nOCBHinena 11CKJll0411TeJI:bHO tPJII3J.1Ke I3hiCOKJ.1X 

JHC prvtt:l . KpoMe roro , y l{EPHa MeHhure coT PY.llJlHKOB - HeMHoro doJibllie 

TI.JCJ1tm , lti M8HblliaR Tepp.t1TOpV1 .R - l~O reKTapoB . }1,pyraR JXi3HJIIUa COC 

TOWr B TOM , t.ITO OT)l.eJII:J ~{EPHa He TaK He3aBflfCVIMbt ,JT.pyr OT .n:pyra , 

.Kc'liC nadopaTOPVIH Odne,nVIHe HHoro HHCTT!fTyra . HacKOJihKO R ;tOHMMaiO op

rnn~3atrAn Odne,nflfHeHHoro l1HCT~Tyra , Ita.J!\,1\aR nadoparop11R uorna du 

cycte CT BOFH.lT h OT,n,eJibHO . He TaK y ~ {EPHa . 

·~EPH pa3,neJJeH Ha I2 OT,UeJIOB . Y KruiC)lOrO OT,nena eCTh CBOJI ,UO

nOJibllO cnen}'taJIYI3~ poBaHHaR 3a;J,atta . Cpe,n11 HMX ecrb Or.nen rrpoTO HHO

ro CJ.1 HXpOTp OHa V1 0T,UeJ1 Cl1HXp01~11~0Tpona , KOTOpi-le 06CJI~£1BalOT 11 

odecnettMaamT padoTy ycKOpl.1Tt: Jle~ Ha 25 5313 tot na 600 1:!3B , <Ix> pJ.m.pyx>T 

nyt.IKH H DbiBO,JT.flT MX B .t13MepvtTeJihHbiR naBYIJI:bOH . CaMT!f xe 3KCrrepHMeH

TU BbiiTOJIHfl~TCR .JJ:PYfMM OT,neJIOM , UT.nunOM R,JT.epHOA ~l13HKH . KpynHa R 

an na pa Typa , He06XO)\YIMaH ,lLJIR 3Kcnepl1MeHTOB , Ta.Ka.R Ka.K OTKJIOHRKlntt1e 

H<J. flllt1TLI , KBa,T(pynOJihHhle Jl.t1H8hi , nponaHODall •ny3hlpbKOBaR Ka.Mepa. , tle-

~ II KOBCK11e C t.IeT411KH ¥! T . )1 . CTpORT CR OT.ne JIOM annaparypu R,nepHO~ 

<!J~3~Kl1 . KpoMe TOro , eCTb TeopeTHtleCK11~ OT,UeJI , KOTOp!:iti , B OCHOB

HOH , ,.ft OJIJiCell 3amntaTbCR ¢H3I1KO~ 3JieMeHTa pnux qacTt1U , H OT,neJI no 

OO !)a f;Q TI.e ,U,ui!HHX M )~OKyl.i8HTOB , B KOTOpbli1 BXO,UMT CeKTOp 3!IeKTpOHHblX 

CtteTHUX Mallil1H , rpynna o .l)pa.dOTKH CHHMKOB H 6KdJIKOTeKa . I{aK Bbl DH-

;1.11Te , Bee o r .n enhl CBR3aHhl Mex.n.y co do~ . PadoTa Bc ero UEPHa - 3 T O 

comJecTBan padoTa ncex o r .ne JIOB . 

hC.~elKHtiiHWII HHCTII'TyT 1 
qepHWX ICCJtJOBIBd 

J1HOTEKA 
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n nHqHO HBnRIDCb qneHOM Or~ena pa3padOTKH ycKOpHTene~ , B03-

r JiaBJIReMOrO npocp . ll!OXOM . ~teJibiO Hamero OT,IJ;eJia SIBJUteTCH H3yqeHHe 

HOBWC npHHI~RnOB YCIWpHTe Jle n qacTMU , a TaiOICe t13yqenHe HOBhlX npHH -· 

UKITOB 3KCnepHMeHT8.JlhHOt\ arrrrapaT ypl:l,HCITOJI:b 3yeMO~ B cpH3HKe qacTHU 

BhlCOKHX 3HeprH£1 . 1-1Hh!MH CJIOB8W1' , UeJibiO Hamero OT.n;e na RBJI,TP.TCSI pa.3-

Ja60TK8. TeXHHqecKHX npHCITOCOdJieHHn )(flR <f>H3HlleCKHX 8KCrtepHMeHTOB, 

KOTOphle 6yJI,yT npOBO)l;HTl>CR ~tEPTIOM B )l;aJlbHetlmeM . 

Or.n;en pa3.n;eneu Ha cne~yiO~He rpM ceKropa : 

I) Cexrop no Hccne.l(OBaHHn KOJihUa ,n.nH HaKonneHHR 3nexrpouon 

c 3 BeprHe~ 2 M3B , 

2) CeKTOp ITO C03)l;8HHIO BHCOKOqaCTOTHOfO cenaparopa, 

3) OdmH~ cexrop. 

~ pa60TaKJ B IU CeKTOpe , 11, B OCHOBHOM, dy.n;y rOBOpHTo 0 Ha

KOITHTeJibHOM KOJl.bUC . Ho cuaqaJia R KpaTKO OCTaHOBJIIOCb Ha padoTe 

~Byx ,n;pyrHX CeKTOpOB . 

O.n;uoA H3 npo6JieM 3KcnepHMeHraJihHott <!Jt~3HKM BhiCOK.vtX 3HeprH.W 

SIBJISieTCSI p8.3)l;eJleHY1e rtyllKOB CBepxpemiTHBHCTCKHX ll8C!l-H~ , y KOTOphlX 

HMllYJihC H 38.p.R.1J. O)(HHaKOBI» , HO MEl.CCbl HOKOSI pa3flHllHlU: O,n;HHM H3 

BO 3MO)J(Hl»X pemeHHU 3TOJ;i npo6neUhl SIBJIRe.TCSI Bl:iCOKOllEl.CTOTHID\ cenapa-

TOp , KOTOpLin OlleHh ITOXOJ!\ Ha Jlt1HeUHLitt YCKOpHTeJib . Ho O~HHM H3 OC

HOBHhlX pa3JIHtrntl RBnsteTCSl TO, llTO BhlCOKO llaCTOTHOe Hanpm:teHHe Ha

npaBJieHO nepneH,n;HKYJIHpHo nyllKy. EcJIH ace naraMerpu IlaJiruteHhl n~

BHJihHO , TO OTKJIOHSIT.bCSI d]nyT TOJI.bKO llaCTHUI» B MaJI~ HHTepaaJie 

MaCChl , a ace ~pyrHe llEl.CTHUI» COXpaHRIOT CBOe HallpaBJieHHe . 3TOT 

Ba)]. cenaparopa H3yllaeTCSI H dy)(eT TIOCTpOeH HalliHM BTOpUM ceKTOpOM. 

TpeTH~ 06lltt1~ OT,n;eJI BKJIIOllaeT B ce6R HeCKO flhKO MeHee KpyrtHhiX 

::JKcrrepHMeuranhHI:JX 3a)(all , KaK, . HanpMuep, MaJieHhKYt £1 6era rpou, 

npe)(Bapt1TeJihHble OIThiThl Ha HCKpOBOA ItaMepe H Ha CBepX3BYKOBOti ny-
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IIAI{OITMTRTIHIPE T{OTib!IO JUlfl 3JTEKTPOHOB B 2 M3B 

Terre ph n BepHych K I - MY ceKropy, B Kor opo u crpoHTC.R uar<onH

renhHOe KOJihUO ~nn 3JieKrpoHoB B 2 M3B . PaCoron pyKOBO~HT Kenn 

tloHcolt H Kenr 3HJILBecxyu . HaytrHIDrn cor py.n;HHKaMH .RBJIHX>TCH rr . KHpc

r ettH , M. ITeHTU , A . Cy3HH:vt , <P . (f.>epr ep 11 3 . (T>:vrmep . ITpoeKT:vtpOBaHHe Ha

tranocb ro~ TOMY Ha3a.n; .H Mhl re.cc 't.IHTh!BaeM, 4TO 3anycTHM uamHHY B 

nepBO~ nOJIOBHHe 1962 r . 

I!aKOmtTeJI:bHOe KOJI:bUO RBJIReTCH MO~eJibiO , npe,nHa3Ha4eHHOtt .l(JIS! 

H3y4eHI-1:Sl ITp:HHUHITa COXpaHeHMH H HaiWITJieHHJ'I nOCJie,nOBaTeJibHblX cry

CTKOB 4aCTMU B KO.JibUeBO~ BaKyyMHOI1 KaMepe C MarHHTHhJM Haripa.BJIS!K>

JqHJ..{ l1 (J>OKYCHPyJOillMM noneM , no CTOJ'IHHIDf no BpeueHM. 

3TH MCCJie,noBaHHS! npe.l(CTaBJIHIOT ~OBOJihHO COJihlliO~ HHTepec , TaK 

Ka.K npe,nnonaraeT CS! , 't.ITO TOJihKO npvt: ITOMOll{H HaKOITJie IHi.R nytrKOB Cy

,neT B03MOjKJJO ITOJIYl.IHTh TaKyiO BhiCOKyiD ITJIOTHOCTh 4aCTHI:.l, KOTOpM 

Cy~er He o6xo.n;HMa ~JIR npoBe.n;eiU1R 3B:cnepMMeHTOB co BcrpetrHHMH rry4-

Ka.MH . 

KaK BaM H3Becruo , co Bcrpe4HhiMH penHTHBHCTCKMMH ny4K.a.Ml1' 

B03MO:lli:HO ITO JIY\IHTh ropa3.n;O 60JiblliHe ::meprMM B CMCTeMe UeHTpa MaCe , 

't.leM c o.n;HHM nyt.JKOM ycKopeHHhiX 4aCTHU , nanpaBJieHHhlX Ha MMIUeHh . 

O~HaKo rrpouecc HaKonneHJMI caM no cede nonoH .n;oBOJihHO rpy.n; 

Hh!X np0 6JleM , traCTb KOTOphiX MOMeT 6~Th pemeHa TOJihKO npH TIOMOmH 

Oflb!TOB . 

Cne,l\yer 3aMeTHTh , ttTo 3KcneptuAeHru co Bcrpe 4HI-IMH nyt~r<aMH He 

S!BJI S!lOT CS! e,nMHCTBeHHblM CJiyttaeM nplUAeHeHHSI HaKOITHTeJlhHOfO KOJihT~a . 

06paTMMCS! , Harrp:HMep , K Tpy,nHOC TRM, BCTpetiaJOJI{MMCR B 3KCITepH

MeHTaX CO CtieT\IHKaMH Ha 06U4HOM ClifHXpOTpOHe , KOTOpb!H C03.n;aeT KO

pOTKHe ITO BpeMeHH HMfiYJI1Cbl \laCTMU , KOf,l(a BO BpeMR HMITYJihCa C06bl-
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!JtR CJie.I{y!OT ,npyr 3a .I{pyroM 6NCTpee , ti8M MOJll:eT COCtJJ.'ITaT:b Cl!8TtiVIK. 

JTa npo6JieMa MOrJTa db! 6H±b pa3pemena np.vt ITOMOll{H yCKOpHT8JIR C Ha

KOITHT8llhHbiM KOJih~OM , r,I{e BCe l!8.CTHUhi, yxO.I{RII.\118 113 nytiKa H3-3a 

pacce.HHHR Ha ra3e MJIM noTeph Ha M3Jiyqemw nona~aJIM dhi Ha MMmeHh 

M C03)(aBaJIH 6hi TaM flOCTOSIHHUVl rryl!OK BTOp.H'liHUX tiaCTIIIU . Eonee TO

ro , HaKOIUfTeJihHOe KOJlhllO U0)[8T 6b!Th HCITOJih30BaHO, HanpnMep .I{JIR 

or.neneHMR aHTHnpoTOHOB or ,npyrux OTPHUaTeJI:bHO 3apBJKeHHux, HO 

pacna,n;aiOIUMXCH tiaCTMU . nblliO 6hi, IWHe tiHO , 0\!eH:b )tOporo CTPOl1Tb Ha

KOnJ.f'r8li:bHOe KO JihUO TOJihKO )f,liR ITOCJI8)J;HHX YITOMRHJTI:dX BLlille r~eJie~ . 

HaKOfll1T8ll:bHOe KOJihUO 6y,n;eT He Ha MHOrO .11:8ID8BJie, \18M CMHXpOTpOH 

c TaKo!1 JKe sHe pr11e.t1 . no ecm1: du HaKonMTelli>Hue KOJII>na yYt.e cymecT

nonaJIH .I{JIR 3KCnepHM8HTOB CO BCTpe'4:HbUIU1 ny'l!KaMH , TO l1X MO~HO 6blJIO 

6bl rtpHU8HRTh VI )lliR ,npyrHX u;eJieA . 

ViHJK8KTOpOM )LJIR Haruero HaKOfll1T8llhHOrO KOJThi~a. CliYJ[~1T ycKOpH

T8Jlh BaH )le rpaacpa Ha 2 M3B , KOTOpb111 6HJI 3aKa3aH Kor.na- ro )LJIR 

,npyrof.t M0,1L8JIH yCKOpl1T8JTR , Me OT KOTOpOfi fiOTOM OTKa3aJTHCh. JTO liT 

RBHJIOCh rnaBHO~ np'HtJMHOti Bbi60pa 3HeprHI1 . Jio Ha ,n;eJie OHeprMR B 

2 M3B y,no6Ha , TaK I<aK 3JI8KTp0Hhr flpl1 3TO.tl 3He prVIIII .I{OCTa TOtiHO pe-

JIRTMBHCTCKM - ITOJIHaR 3Hepr.!t1.H B ITRTh p3.3 60JI.bille , \!eM 3Heprl1R ITO

KOR , - HO ITO TepH H3- 3a 3Jiel\TpOMarHHTHOrO VI3Jiy'lleH¥,IR ell.(e He3HallH

T8.1Il>Hll: • rrocJie £1HJ!teKUMI1 I<aJ!t,I(bln HMITYJII>C 6y.n;eT ycKopeH (11llM 3aMe

).'(JieH) BUCOKO'llacToTHhiM nanpms:em-teM OKOJIO IOO K3B c r eu , tiTOCihl 

OTTRHYT.b nytiOK Ha H8CKOJihKO CaHTJ.tMeTpOB OT CY!CT8Mhl BBO,Irti . 

M A r H ~1 T U 

Bb16paH·HaR HaMYI CHCTeMa MarHMTOB COCTOHT M3 I2 T p£-t)([{ant rpa

,nyCHh!X 3aBOpa\!MBa:OIUHX MarHHTOB C napaJIJieJihHh!MM ITOJIIOCHLIMM HaKO

H8tiHHK8.l.U1 11 24 KBa.,npyrrOJil>HbiX JH1113 C nepeMeHHIDA rpa,.TJ;MeHTOM . 
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Tadmma I rro.Ka3tiBaer ocHOBHNe rrapatt.er: m MO.J(CJm 11 pi-tcynoK I 

CXeMaTH'lJeCKMl-1 'llepTeJK yt;acnca MarHHTHOll CHCTem~. 1!>0KYC~fp0BI.:a 

3JI8KT pOHOB B KOJil>U8 ocyme CTBJ!.R8T CH KaK KBa,IJ,py 110Jll>HN'Ml1 Jll1H33.Y'(.f , 

TaK 11 Kpa.RMM 3e.BOpa't.1.1Ba.iOntt1'X MarHMTOB . Yron ueY.C;(y o pdMTol1 .1.1 uop

ManhiO K KpalO 3aBOpa'4l1BalOlltl1'X MarHMTOB pa.BeH 7°JC: ', 'lT O COCTa BJUie·r 

.I /4 OTKJlOHHJOIU8rO yr Jia . flpn OTOM YCJ10B1H1 c!JOKYCHh!e ]:Xl. CCTOllHM.R 3aBO

pa 4l1)3alOUtl1X MarHJ.1TOB JllBHI:J no aKCl1MaJibllOM y VI pa,IlMaJibHOMY HanpaB

Jl8H.1.1JIM . Kpaeaa.R tf>o rtyct1pOBKa caMa no ce6e, T. e . B rm.1 cJiyttae, KOr-

.na Kaa.npyrro JlhHble Jll1H3LI ne BKnJ0'48HI:¥ , .n;aer 3Ha ll 8 H'(.f.R 'V .,_, I ,86 no 

OdOli:U Hailp8.DJl8HJ.1.RH . 

nedamtl-1 Ha OJlliH odopoT . f1p11 BKJIKl 'li8Hl1li JH1H3 3Hat~eHHe V MOJKeT 

dblTh yBem1tt8ltO BnJIOTh ,no T80p8T.H'48 CKOrO IlpC)l.CJta B N /2-=6. 

06u4HO 3IIat~eHM.R )l,. vt Ve: panHH. Jio no 3Mo:rmo, Jl.O onpe.n.e-

nem wro rrpe.nena , co3.naBaTh pa3I-muy B .unyx 3IW. 4CII11R:X V rrp11 rro

MOJ.!l1rf aCMMM8T pi,i tiHO ro BO 3dYJK,n;emt.R KBa,npyrrOJihHhlX JiJ.1H 3 . 3 Ta HaC Tpoti 

Ka orpa.Ht·tt-IeHa HeJIVInennocr .A MJ,f , IWTOphfe oua BJietJeT :Ja codot1 . 

OnTIIcaHHan Blillle ManmrnaSJ Cltcreua np~ma,JJ;JieEMT K ceuencrBy 

MariiMTOB ' FF A G · (fixe~ field , altc.rnatir~ J ~ I"' C{ dient) . Ho oHa OTJil1l.Ia-

ercn OT ~pyrMX C~CTeM 3TOrO TMITa CBOMM MaJIWf MHTepBaJIOM 3HeprMM 

~ BMecre c reu uaJIJIM Jn~Ha;I l>Hhi.M paccronHMeM ue~y Ha'llaJihHOi1 l-1 

KOH 8 'lJHO~ opd~TaM~ . 

0HO COC TaDJTJieT TOJII>KO lf CM rtpH cp e,n;HCM J>a.D:Hyc e B I~ M . no~

TOMy Her Heodxo~HMOCT~ aurronHRTh ycnon11e reoMerpHqecrtoro rro.n;o6HR: 

BC8X opd~T . MOZHO rrpMMHpHThCR: C HedOJll>illHM H3MeHeHH8M 3HatJeHMR V 

KoHe'lll!O , dbiJIO dbl BO 3MOJKHO Bhldpa.Tb B Ka'lleCTBe M<lriH1THOt1 

CHCT eUhl Ty CHCTeMy , KOTOpaR HCiiOJib 3YCTCff B OCUtiHOM CMHXpOTpOH8 C 

rrepeMeHHbJM rpa,n;MeHTOM . IIo Ham Marzmr uuecr .n;na oseuh ueHHLIY. npet1 

u ymecraa nepe.n. MarHHTOM c r.mxporpona . TTcpHoe H3 HMX - 3TO B03Mm~-
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HOCTh HaCTpOHKY! 3Ha'l!eH:t-1t1 1J B dOJihlllOM MHTe pBa)Ie • I3TOphiM npeHMY-

lll8 CTBOM .HBJI.fl8TCR TOT qnKT, ttTO CO 3,naiHte MarHHTOB 3TOti CL1CT8MLI Hf: 

TpedyeT Ka.KY!X-JTMdO CIT8l~WaJihHhiX MCCJie,noBaHMll, KOTOph!8 H80dXO)J;l1Mhi 

rrp~ C03,1(aHlUT MarHMTa CJIOJiCHOI1 KOHqm:rypa.IU.fM . MoliHO rrpOCTO BblHYTh 

.113 .fiiQMKa 4'8pT8Nl1 CYP~CCTByJOlllMX 3aBOpat:rl1BaKJB{MX MarHMTOB U KBa)'(py

IlOJihHhTX JIMH3 C XOpOIIIO M:3B8CTHbU.U1 MarHMTHbiMM CB011CTBaMM, lr13M8HHTh, 

ecmt HeodXO.IJ:MMO MX MaC!!ITad , L1 OT.I(aTh MX Ha 3aBO.JY. . B lfl.III8M CJlyttae 

3TO npMB8JIO K 3Hat:rl1.T8JibHOMY BhmrpbiilTy BO BpeMeHM. 

Y H8KOTOpHX V£3 HallnfX <fJH3MKOB C03.IJ:8.JiaCh ,n;a:Ke CJie,nyromaSI T04'Ka 

3p8HYIR: 8CJIM dy.n.eT HYJKHO ITOCTpOMTh eme 0)!)1H rrpOTOHHhl"Yi Ct1UXpOTpOH 

Ha 25 E3B , rro;uodnbl11 'JY!-8 cymecrnyromeMy, ror,n;a dy.ner Jiyttllle co3,naTh 

MarHMTHyiO C:t-1CTeMy TalO!\e 113 OT)1.8JihHhiX HOJih-rpa)'(.t18HTHLIX 3aBOpa t:fMBa

lOinYlX MarH.t1TOB M ICBa.I(pyrroJihHhiX JHUI3. C nepBoro B3r JISI,na K8JK8!CSI, 

F.aK-6y,nTO TaKaH uariHfTHa.H Cl-1CTeMa HY'JC.JJ:aeTCSI B dOJihUISM ,nMaMeTpe , 

tteM y oduqHoro cMnxporpona, l13-3a Mecra, ueodxo,nMMoro .nnsr pa3Me 

menvw Kna;npyrroJihHblX JIMH3. Ho npaKTMtiecKM 3To ne RBJisrercn npHttMHotl. 

B uarmne CMHXpOTpOHa MaKCHMaJihHO B03MOJKHa.H Hanpii)lC8HHOCTb MarHMT

HOfO ITO JIST HaX0)1.MTCii BHe Bar<:yyMHOll Ka.Mepbl. !IO B MarHMTe C napaJ!

JieJThHI:DH1 TIOJIIOCHbiMM HaKOHeG:IfHKaMM MaKCHMaJihHO B03MOJKHaH nanpsrxeH

HOCTh no JI.fl l1,I(eHTl14'Ha Hartpm~reHHOC Tl1 HOJIR B Me CTe ITY4'Ka . TaKYfM od

pa30M, 3aBopa'IMBaJOILtM8 MarHM'fhl MOfJT dhiTh C)leJiaHr..Z dOJiee KOpOTKMMl1 , 

OCB060)ll1B TaK.LiM 06pa30M M8CTO )J,JISI pa3Mell{eHMSI JIMH3. 

BAI{YYM 

YcnemHoe HaKonnenMe ny'l!KOB l.laCTl1U 3aBMCMT, KpoMe .upyr11x rrpM-

4':MH, or o.nuoro 'l!MCTO rexHMt:recKoro, HO TeM ne ueuee otieHb cephe3HO

ro YCJIOBMSI - Odecne4eHMJI CBepXBUCOKOrO BaKyJMa. 
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13peMR Jll:l13HVI HaKariJIMBaCMhiX lfaCTI.1U .I(OJ!t.WO 6h!Tb BO MHOrO pa3 

6oJibllle, 4eM npewi o.rororo UI1I<Jia J.m;.ceKUH:vr t-I HaiWHJICIU1R. l3 cJiyt~ae 

Hame}1 MO,nelll1 BpCMSI OJ(HOrO ~l1KJia 6y,neT np:.-r6JLtlf3MTCJibHO t0- 2 CCK . 

0TCIO).(a JKCJiaTeJIMIO riOJIY4l1Tb BpeMR ::«:113Hl1 6oJiee T CCR. fT03 TOMy Mb! 

ITOIThiTaeMCII TIOJIY4VITb BaiCyyu 10- 9, ){JISI KOTOporo BpCUSI Y.C113HM , pac

C4MTaHHOe no lmoroKpaTHOMY pacceRHMIO panHo 4 ceK . O,nHoRpaTHoe lflC

ceRHHe J.1 riOTepi1 4aCTl1n;, Bbi3BaiiHble .l13JIY4CHMeM, npH ~TOt1: ::meprl1l1 

HesHatrnreJibHb!MM. ITpe.n;napvtre JibHble orrh!Thl rroKasum1 , lfTO n BD.KYJ'lA:IIO~ 

RaMepe Hanze~ MO,neJm UOJr.CT 6hiTL riO JiytteH BaKYYJ.i ,-- T0- 9 • 

Y4aCTKM BaKyyMHO~ I\a.M€pbi , KOTOpble HaXO.I(SITCSI UeJK,ny MarH:TifTHhl

MH ITOJIIOCaMM , 6y.n;yT MMeTb 3JIJI:vtriTJ14CCKOe ITOnepe4HOe CClfeH:Tife C anepT j 

pon IOx5 eM . ITpSIMOJIHHetluNe yt~ac TKH KaMe phi Moryr MMeTb mo6oe cet~e

HHe , B 3aBHClUAOCTJ1 OT arrrraparyphl, BMOHTMpOBaHHOtl TaM . Ka.Mepa 6y

.I(eT IlOCTpOeHa 113 He p~aBCIOII{ef.t BaKyyMHOti ITJiaDKH CTaJI11 C H113K1111 CO-

;repxai-meu yrnepo,na 11 BhlCOK11M CO.I(e_I)JI\aHHCM IIHKCJUI .11 MarHHTHOi1 rrpo

HHUaeUOCTbiO fA' ~ I , 002 . BHyTpCHHSISI riOBepXHOC Tb Ka.Mephr C5y;reT OT

riOJUfpOBaHa 3JieKTpoJI:1T11tfCCY.HM CriO C060l1 . <t>JiaHilhl 6y.n;eT ynJIOTHCHhl 

O- o6pa3Hhi'MH KOJihr(aMH H3 tt11croro sonora • .n.o oncpauz.m MO,neJIH Kauepa 

6y,ner nporpera ,no reurreparypu J00°C . 

npe.I(yCMaTpHBaeTCR ,neBSITb HBCOCHhiX ycTaHODOK, Tpl1 ryp60UOJIC

KYJISipHLIX Hacoca )~JISI npe.I(napJ.ueJihHOii OTKa4r<n 11 llleCTb Tt1Tanonux 

l10HOa6cop6U'l10HHf:lX HaCOCOB . KaK,JLLIYI HaCOC 0601/fX 06Da3IT,OB HMeeT CKO

pOCTb OTKattKM B T40 JI/CeK. nocne TOr0 7 KaK T'l1T<1HOBb1C !:n.COChi BKJIKl

tteHh!, TypdOMOJieKyJiflpHbre HaCOChl nepeKpLIBaiOTC.fi Hli,UMeB biMH 3CITBO paMl1. 
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M H ¢ n E K T 0 P 

0).(Hl1M H3 Hey,noc5crB roro , qro ycKopt-treJll> H HaKont-tTeJII>Hoe 

KOJihUO pa3,neJieHhl ,n:pyr OT ,npyra H He HaXO).(SITCR B O).(HOM l1 TOM lCC 

KOJI .blt800M MarHJ.ITHOM HaTipaBJIRJOll{CM TIOJie , SIBJIRCTCR HeOOXO).(HMOCTh 

MMCTh 6ucrpoe nepeKnroqarontee ycrponcrno .n;mr Bno.n:a nytiKa ttaCTHU 

B HaKOTIHTCJihHOe ROni>UO . BCR CnOJKHOCTh COCTOHT B TOM , tiTO HaM J!\C-

JiaTeJTI>lfO 110JII>30BUThCSI HHJKeKUHCiii Ha O)r.HH OOOpOT . I1pl1 !3TOM BH,ne 

~1HReKUY1l1 MarHHTHOe HJIH :3JlCKTpOMarHHTHOe OTKJIOHRIOntee none 3amn.ta-

CT He6onhlli01t yqacTOK 3aMKHYTOH Op011TIJ, rrpHHa.n;neY.tali{eH 3Heprl1l1 liH-' 

:u.:eK1~~H1 . t{aCTHUI:l H84HH8IOT ).(Bl1JitCHHe B cpe)(HeM 6e3 OeTaTpOHHO~ aMIT

Jil'YTY.Jl:h! t1 OTIOIOHRIOD(ee none ,J.(OnltHO OhlTb pa.BHO Hymo TOr.n;a , KOr.n;a 

nepnaR l1H;~eKTHpOB8HllaR ttaCTHI~a 38IID HttUna C BO~ nepBbl~ OOOpOT • Jlpo. 

Tl1BOTIOJTOXllOCT.bJO HHECKUHH Ha O).(l1H OOOpOT HBJIRCTCR HHECKUHR H8 He

CKOJihKO OOOpOTOB . flpu :3TOM OTKnOHRJOI.l{CC TIOJie HaX0 ,14HTCSI BHC 38MKHY· 

TO~ 0 pGMTU .n;mi 3Hep r¥B1 l1HJKeKUl1l1 , l1 ttaCTH'U8 HattHHaeT ,JJ;BJ1ECHHe na

paJIJTeJihHO K 3aUKHyrot1 o pc5vne co cpaBintTeJII>HO c5oni>moV. c5eTaTpOimoi1 

aMITJIMTY,JI.OV. l1 C)y,n;eT CHOBa TipO XO.JJ;l1Tb ttepe3 MCCTO OTKnOHSIJOll{ero TIOJIR 

TOJihKO nocne HCCKOJibKHX OOOpOTOB . B CHHXporpoHe , r.n;e OOhltiHO npl1-

}·1eHileTCH .vnnxeKUHR Ha HCCKOJibKO OOOpOTOB , 00Jlhll18R nepBOHa'lanbHaH 

CeTaTpOEH<lfl aMnnvrTy,na He TaK cepbe3Ha , BBH.ltY Tore , 4TO OeTaTpOH

Ha JI aurrmny.na yMeHhl!lae rcR no npeMR ycKopeHMR c5naro.napR a,nHac5aTH

ttccJWHY 3aTyxamuo . O.n;HaKo B HaKom1TeJibHOM KOJibr~e , r.ne rryttoK ycKO· 

pFJcrcR ot~eHI> uan o , c5oJI.bl!IaSI nepnoHal!aJI.bHaR oerarpoHHaR a.MIDIHTy.n.a 

COXpaHRCTCH M CHMACaCT M8KCMM8JI.bHYJJ ITJIOTHOCTb HaKOITJICHliOrO TIY\.lKCi) 

KOTOplliil HOY.CCT dLITb fiOJiytteH. 

BpeHfl oc5opora B Hallie~ MO)tCJIH C )tJIHHHO~ opOHTI:J - 24 l! paBHO 

exro-8 ceK . TaiU1M oc5pa30}!. BpeMR cna,na OT.KJIOHSIJOIQero nonrr ~OJDJCHO 

dLITb < 8XI0- 9 ceK ., )J,JIR TOrO , l!T0 611 ITO ny'lHTb :3qxpCKTHBHyJO HH-

JK0 Kl~HIO. 



- "1 -

~1H(fJJieKTOp ,J:PIR TaiWfO KOpOTKOf O BpeMeHH cna,na dhiJI pa3padoTaii 

0 ' HHJIOM B CTaHrpOp,lte , ct~A , )J.JISt ero 3Itcnepvf1mHTOD CO BCTpe 1Wh!M:t1 

nytiKa.Mn 3JieKrponon n 500 M3B. On noJJb3yerc.R. ::))reKTpouuo- MarRMTHhiM 

ITO JieM rrpstUO yrOJihHO'ti BOJIIIH B KOai<CaJihiiOM BOJIHOBO,Ite. TaKaR iKe CHC

TeMa dHJia n3ytieHa ~ p..1.3pae5oTana Kionepou 11 IT.naccoH n 1(EP!I c; :rr.JI.1 nunc 

)(a npoToHHhiX crycTKOB 113 C!1Hxporpoa a Ha 25 n8B. Ct-mxporpoH !tEPlla 

yCI<Op.R.eT C J{Ba)J.l\uTHKpaTHO}I qacTOT Ot:i OcJOpora . ff03TOM.y .l~MpKyJIVtpyJO

ll{Tifft rry tWK COCTOI1:T Vt3 20 cryCTKOB, )~JIMHO~. B 20 M Kai!\,1T,hi~ . CJie,nona

TeJlbHO Bpe.un , TpedyeMOe )(JIR BhiBO,lte. O}(HOfO crycTKa 113 C:t1HXpOTpOIIa 

paDIIO BpeueHV!, neodxo,nm.WMY l(Jlst MHJ:tCKlUU1 B OJ(HH OdOpOT B 3JH~K

TpOHHOe HaiWIIJ.1TeJihHOe KOJI.bUO. 3TO SJBl1JIOC.b O)(HOt-1 113 I1pl1tll1H TOfO , 

ttTO )J.JIHHa opChl:Thl db!Jla BhidpaHa He MeHL!UC 24 M. 

KoartcMaJihHhlt:1 BOJlHOBO~lf. YIH!PJieKropa H3o6:rnReH na pHcynKe 2. 

BHyrpetmnl1 J~Hauerp - J en 11 nneunnd1 .:n;I-tnMerp - 6 eM . I30JIHOBo.n 

c,neJiaH I-13 MC,n11 H ITOfJphlT ::::epedpou. UO JIHOBOC COilpOTMB."I8lU1.6 'fnBHO 

41 ,6 OMa M CROIJOCT.b BOJIHhi panHa CI<OpOCTH CBeTe.. fTytiOK 3JieKTpOHOB 

npOBO,II;MTC.fl liWJieAY BHyTpeHH11M I1 BH0lllHMM npOBO,}LHMK8.lv!M, napaJIJICJihi!O 

OCYt CJierKa Jf30rHyTOrO IWaiWUaJJhHOfO DOJTHOBO)(a . lllielllHlllW npOBO.D;HHK 

vmeer npoJ(OJinHHlt 3a3op ,J!,Jlst Bxo.na H BhiXO;.ta '3Jie.Iq poHHOro n y '-LKc'l 1-1 

J(JIR nepcuemem11st ero BO Bpe1~.R ycRopeHvut c op6HT hl vtn:>KeKtVIM na op-

611 Ty IIaKO \"IJI CH :VHJ • 

Odpann.tc.R rem~p!, ;c no.1JRM B BOJIIIoao.ne . 3Jieit'.rpwiCcKoe noJI<~ 

rrp.RMOyrOJI'bHOll BOJ!Hhl HBJI.He1'C.H ~lltaJihHhfU ~ H uariiMTHOe ITOJie JI3JI.R

eTCR l{UpKyJIJipHUM 110 OTHOIJeHin:> ~{ BOJIHOBO)J.y . CxrJia, ,ncricTBYJO!llaR Ha 

3JieKT pon JXlBHa 

F ~ -- e [E + (J X B)] 
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~ 

B SJBJIRx:rrcn oproroaaJihHNMH .npyr K JI.pyry . 
--?> --7 

(E X H) 
~ 

rrpOT~BOITOJIO~eH CKOpOCTH ~ 
~ ~ ~ 

( '\J X 3 ) rrapa.JrJreJI:&Ho t:: 
' 

• TOr,na BeKTOpHOe npOYi3D€){einte 

Ero ae5comorHoe 3Ha tieHHe panHo 
,-, f> /E \ , TaK KaK }B/ ,_ % . 3To 

03HatiaeT , 4TO ,nBe C~Jihl , B03 HMKaiOI!{He t-!3 3Jr€KTpHti€CJWrO ~ Ma rHHTHO

ro OOJreil MU€IOT O,D;HllaKOBOe HanpaBJieHHe ~ ){Jr.fl peJIJJTHBHCTCKMX qac

Tl1IJ; t-tMeiOT , RpoMe roro, o,nvmarwsoe 3Ha'4'eHMe . 

--7 -...:;> ~ 

F =- el::: (-"~+ (>) e:::- 2e E 

K COXaJre HHIO, MHqlJrCKTO p MM€€T He TOJihKO OTKJIOHJJIOIIfVI'€ , HO Ta!O[e l1 

3JieKTpOHHOOITTH'4€CKMe CDOUCTBa, OH ¢oKyCMpyeT B ~ - Harrpasne-

HHM 11 ;n;etf>oKycM p y er B X - HarrpaBnCHMH . 3 TO .ne~OKYCHpOBaHH€ B 

X - Ho.npanJie Hl-n-t orpa.Hvttnmaer yron OTKJIOHeH.HR. Ecn11 nonhiTaTb-

c.fl ITOJIJ., 30BaT .bCJl TOJibKO OTKJI OHRIOIItMMH CBO~CTBa:MV1 KOaKCHaJibHOr O 

BOJIHOB0j8-, TO C5y)J..eT leOC5XO,n i-U.~ yroJI OTKJIOHeHt1R dOJibiUe , tteM 20° . B 

3TOM CJiytiae UHfplTCKTOp HaCTOJlhKO yBeJIHqlrfT }aJI.HaJibHhll\ pa3e5pOC HH

~eKTHpyeMOrO nyqKa , 'll'TO npeMMYlltCCTBO HH:KeKU¥Ul B O,D;HH OdOpOT dy

,neT ITOTepSIHO . IT03TOMY dl:lJIO pemeno MCllOJih30DaTh CHatiaJia B OJI.HOM 

' 
npSU.{QJIMHet1HOM yqacTKe CTaTJ1ti€CKOe 3JI€KTpV1ti8CKO€ OTKJIOHeHHe, a 

3aTeM D CJI8JI.YIOlltCM npRMOJIMHet1HOM yqaCTKe - 3JI€KTpouarHHTHOe OTKJIO· 

H8HII!e np11 IlOMO~M KOaKCMaJtbHOrO BOJIHOBOJI.a, C OTKJIOHeHHCM TOJibKO 

B 3°. reoMeTp11R IT01JCHReTCR pacyHKOI.i 3 . OH TIOKa3IIBaeT OTKJIOH€Hl1e 

nyttKa OT I~€ HTpa. BaKyJ'}.-tHOti KaMepLI . ITapaMeTpbl HHcpJI€KTOp8. B 3° paB-

.B - s-, 4- rAYCC 

t: - A 1 g KB/cM I G1 A 
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:Scrr OT !<JIOH.RIOIQafl CJ.lCTeMa COCT011T J13 CJie)LyJOt{~rX tlLl.CTelt: 

I . reHeparop BllCCKOrO Harrp.RjiteiiM.R +5 I<B . 

2. 3neKrpocraTM4€CKM 3apaEeHH~~ nonHono~ .JLJIHHOR B IS M. 

J . :vt CI<POBOH rrpoMeJI<yTOK )LJHI 3arrycK.a . 

4 . UIHpJieKTOp )J.JUUIOft I! 36 CM . 

5 . Cor naconamroe conporvmnenHe . 

CHcreua cxeMan1ttecKH M3oC5piJ~teHa ua pMcyHKe 4 . 

0<5pa30BaHt1e rrpm.wyrOJihHQ}i BOJlHbf CTaHeT ITOH.RTHW.{ , eCJIM 0<5pa

THT:O BHm.mmw Ha IXJ.Crrpe~enemw uanpn:atemut n.nonh BOJIHono.n:a ;p t1 

TIOCJie 3anycK.a HCKpOBOfO rrpoUe]CYTKa , ICCl.K ITOKa3aHO Ha pltCYHKP l~ . 
2L 

nmma BOJIHhi panna c ' r.ne L - )'(JU1Ha 3ap.m::emiOro BO JlHOBO,J!;a ' 

H ero Harrp.RxeHHe paBHO , r.ne Uo - nanpnrte m1e mnc.IOJ:tc-

ro BhiCOKOBOJt:OTHoro reHeparopa . 

Bpew1 cna.n;a IWHI~a BOJIIIhi onpe.n:enReTcn BpeueHeH cpopl.n1poBamur 

ra3oBoro Pa3p.q,r,a . J!)t.R Kat.<.n:or o narrpn:m:eHH.R lll K.aJKJ~oro BVt)'(a ra3a 

1JYHKI~l1R npeuem1 <flopz.mpoBaHH.R OT )'(aBJI8IH1JI ra3a MMeeT ~.1KHMMYM. B 

Harnett C.Tiytrae 3TO'r J.UU!vtM;n.! ;_!;JUI 8.3 0Ta - OKOJIO n aTM • 

. 
)Ipyrt1M J(OBOJI:OJIO V.::PTep~CHbll.i }.10MeHTOM flBJIJWTC.H BJli1JIHJ.!e OTKJIO -· 

H.RJOii~£111 DO JlHhl Ha HaKOITJI8IIHLiff rrytto!< . tlaCTb M<lfHMTHOrO flOJIH c5y,neT 

M3JiyttaTb~.R tiepe3 3a::JO[ B OuJiaCTb HaKOTIJie ' lHOrO nytiKa. YtteT TIOK.a-

3a.Jl , 4TO Mar IU1THOe flO r.e B 06JiaCTH rry1:IKa dy)'(eT He 60Jn·,me, tfe\( 

2xio- 2 raycc, c '-I9M unomre HOil~Ho npm.mpMT.bCR. iTpM HecCixo,nm.w

cT¥1 pacccmnwe none MOiiWT Ob!Th yueHhllleao rrJwrueuemwu Ea 3a3ope 

cnenl1aJthHh!X ryd . UH , uoiKeT <5LIT1 , 6y..neM t13yt~aT.h BJU1.nH:v.e ~nmyJI1C-

uoro pacceRHIIoro noJin yMeHbUieiit1eM pa,Jr,Ma.Tihlloro pa.ccromm.H ue1r.,ny 

opdl1TaMVI :~nii!Cei<UHJ.1 Yf H8.KOnJieiH1R. 
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I~MIIYJihCll dy)J..yT VIHJKeKTl1pOBaThCS! C BHyTpeHHetl CTO p OHhl HaKOIIl1-

reJihHOrO KOJihJ~a , T8.K Ka.K Opdl1Ta l1HJ!CeKU11l1 HaXO)J.,HTCS! Ci JntJr.e K UeHT-

py KOJl.bUa, tWM opdHTa H8.KO IIJieHVIS! . l1H:l!C8KUVIS! C Ha pyxmon CTOpOHhi 

dHJia dbl TOXe B03UO~Ha, IIO B 3TOJA CJiyl.lae ITpl1IIIJIOC:b 6Ii1 38.Me,I!;JIHT:b 

vn.uiyJI.bChi , BMecTo Toro, m- o6u ycKopstT:o 11x . 

Bf-leQI{OtiACTOTHAfl _J;lttCTEMA Itt DHCOI{OtfACTOTFIAIT IIPOrPAM~:1A . 

B OJ(HOM 113 fiTlSIMOJIHHe fiHhlX npoue}itYTKO B oy,neT HaXO,I:(l1ThCR YCKO

pR!Oll{Y1t1 3a30p, OKpy.tKeHHI:dl BblCOKOlJaCTOTHh!M p e30H8.TOI)OM . t!aCTOTa dy

,II,eT BTOpOtl KpCI.THOCT11 l.laCTOTU 060poTa , T . e . 25 Merarepu, C MOJ(YJISI

!~11et1 I% VI nanpnY.teHMeM B lUU- 150 BOJ!hT • 

TiporpauMa HaiipJIJKeHMS! 11 l.l8.CTOT~ CHCTeMhl Ol.leHh CYnteCTBeHHa 

)lJIR 3tixf>eKT11BHOI'O H8.KOITJieHMJ1 IlY4KOB , l1 OCHOBHOft l.'(eJlh10 pa60Thl C 

Hametl MO,UeJih JO flBJIR:eTCfi Ha.tl TH OilTl11.1aJI hHYJO BhlCOKOti8.CTOTHyx> rrporpau

'MY . ITpex.ne t.IeM IlOfl CH11Th, K.a.KHe MOMeHTl:J MH COdl1paeMCJI l13Ytl8.Th , 

MHe rrpM)J.,eTCfi BKpaTUe 11 B yrrpon~eHHOtt QJOpMe OITHC8.Th TeO p11IO H8.KOIT

JieiU-1JI nyttKOD . 

Tipouecc H8.KOITJieHMJI OIIHChiBaeTCSI B JIMTepaType K8.K ,I:(BH!CeJ-IMe B 

!fla,3 0BOJ;\ ITJIOCKOCTH T8.Kffi3hlB8.8HOI'O CMHXpOHHOI'O KOJiedaHMJI . 3 TO -

OTHOCMTeJ!hHOe )J;BH:l!CeHMe l.l8.CTMUhl B rrpO).lOJibHOM HaiipaBJieH11H , BH-

3B8.HHOe Bh!COKOtl8.CTOTHbiM flO JieM , I\OTOpoe MOJiteT 6blTb IlOCTOSIHHilM ITO 

ttaCTOTe , T . e . CT8.UVIOIIapHhiM, VIJIVI ti8.CTOTBOMO,n;y;mpOB8.HIIW4 , dy,nytiH 

ycKopRromvru MJIH 3aMeJT.JIHIO~HM . 

ypaBHeH11eM B )tBJX KaHOHHl.leCK11X rrepeMeHHllX 

r.ue E - 3Hepnur , CJ - l.lacToTa odopoTa 11 

Llbl !10 OTHOUJeH11IO K BiiiCOKOti8.CTOTHOMY HarrpSIJKeHHIO . B <lJa30BOlt IIJIOCKO-

CTt-1 W H ¢ Teopeua Jl11!0Bt1:JIJISI MMeeT CVI:Jiy: crycTOK tl8.CT11U 

ne.r:ex cedii n qa3osotl nJIOCKOCT11 Rai< HeCJ!U1MaeMafl J!m;uwcT.b. Heso3 -
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MOJKHO yBeJB.Pti1Th nnoTHOCTh 't.JacTHil no cpasoBo~ nJIOCKOCTH . Ho MOJ!teT 

npol130MTH TaK , ttro nJIOTHOCTh YM€HhmHrc.n, ecJIH K crycTRY np.ruA:enm

BaeTc.FT " nycTa.FT flJIOIQa,n::b rpa3hl" • 

B Ham eM cneitHcpH tte CKOH cJiyttae , r.ne qacrora odopora npaKTHtte -

CKJ1 
E 

l10CTOS!HHa , w ~- H MIX MOJ!t€H raiCKe B ~30BOll flJIO CKO-w 
CTI1: nepeuennhlx E l1 cp pa.ccMaTpl-!BaTh nose.neHHe crycTKOB qac-

THU K8.K fiOB€JL81H1€ H€CJICHMaeMOtt i!tYI.IO<OCTH . 

Terrepr, odpa.Tl1MC.n K pYic yHKaM 5 . I - 5. 6 . 

I) HMrryJI:hC MHxeKTHpyerc.n c 3HeprHe~ E· I 
cKMM pa.36pocou .6 E; , Koo~a BucoKO\lacrorHoe no Jie He BKJIXJ\leHo. 

Y~e cymecrByer HaKonneHHhln nyttoK co cpe~Hen 3HeprHen E~ 11 

pa36pocou .6 Es1 • 

2) BKJI IOttaerc.n CTaUMOHapHOe BIXCOKOttaCTOTHOe none . TIOflBJIJI€TCf! 

cenapar pMca. ITJiot~aJJ;h , oxBatteHHaH cenaparpMcon , Ha3 blBaercSI no

aHrm~VtcKM " daKHT " l1JIM " Be.upo ". tiacTHUI:l BHYTPI1 ne,npa .I(BMraiOTcH no 

3a.MKHYThlM TpaeKTOpMSIM BOKpyr cpe,n;I-rett cpa3ll IT . BKJII0 4eHMe MO:l!CeT 

cJbJ TI,· a,n:MadaTM4eCKJ1M, T.e. M€,nJieHHblM ; B 3TOM CJiyttae COXpaHIIeTCSI 

riJIOI!{a,JJ;h cryCTKa , L1JII1 6hlCTphlM , He a,nJ1aOaTM48CKl1M ; B 3TOM CJiyqae 

' 
cryCTOK pacnpoCTJXI.HReTCR no B ceuy B8,I(py . COBOKyriHOC T.h HaKOnJieH-

BhiX 48CTl1I~ , H8.3hlBaeMaJI rro - aHrJil1i1CKl1 "CT3K", JI fl03BOJIIO cede ne pe-;

B8CTM 3TO ~o-pyccKM Ka.K " cronroa ", - HcKpl1BJI.FTeTc.n BhiCOK04aCTOTHhlM 

noJieM, HO B Heti HeT IUiKaKHX 3a:MKHYT.IXX Tpa€KT0pl1fii . t!aCTl1L~hl He 

C~IHXpOHHbl C BhlCOKOtlaCTOTHI:lM riO JieM . 

3 H 4) Yacrora Ha4HHaer yMeHhillaT:hc.n. " VrauMoHapHoe Be,npo~ 

CT<iHOBM::.'C .fl " ,I(BH::KYW.l1MCB ne.npOM", KOTOpOe l1M€8T UeHblllYIO 

TIJIOm~h L1 cpe~HRSI 0a3a KO TOporo OTJ!l1tla€TCB OT il , TaK 

ttTo 3neKrpoHhl BHYTPH Be~pa np11odperaer 3Hepraro. Be,npo 
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TI03TOMY TIO,UmiMaeTCR, HO Cj:e)1;HR:I 3!! CpntR CTOnini OCTaeTC.H TIOCTORH

HOH . 

5) Kor,z~a B J,npo ,nocn1raer CTOTIInf, BJ:JCOKOl!aCTOTHOe HanpRii!:eHHe 

BhlKJIJOqaeTCR . 

6) CTOTIKa CTaHOB.t1TCH He3aBJ.1C.t1MOt1 OT ¢ H 11? • .feeT HOBLTM yBeJIH

qeJIHll~ IB 3d poe 3He pr:t11.1, r.ne ysenuqeHl1e p:t3dpoca 3He prVIn 6on:ome 

11JIH paBHO fB3dpocy HHJKeKTMpOBaHHOrO cryCTI<a . 

HaKonneHHhitt nyqoK .noJL'KeH IDJeT:o no B03MOJKHOCTH dOJihlUYIO nJioT

HOCTh TIOTOKa . MaKCl1UaJI:&Ha.fl TIJIOTHOCTb riOTOKa 3aB11Cl1T, Kpoue .npy

fl1X npMqfftH , OT I1JI OTHOCTM qacTMU CTOTIK11 B lPa30BO P. TIJJOCKOCT¥1 . ;,1ri 

Oipe,neJIReM 3qxpeKTI1BJIOCTb HaKOTIJieHlUI IDK OTHOIIIe ime TIJIOTHOC1'l1 Ct OflKTft 

TIO cpa30BO~ ITJIOCKOCTl1 K TUIOTHOCTTft YtH~eKT.t1pOBaH110fO rryqrw . • ITpe~TIO 

JlaraJI o,nHopo;J;Jible <PYHKUMl1 pacnpe.n:ene1nrs:r, Mhl HO:iite.M rrVIcar:o: 

= 

r.ne - 3qxpeKTMBHOCTb HaKOTIJieH11.fl, 0 -~ ~ =:; -1 
11 V1i odo3Haqaror KOJIJ.'fqecrno qacTHrt B cTonKe ~1 no r.> peMJI .vnnreKr.r~u1. 

Been rrpor~ecc HaKoTIJleHHR MOJKeT dblT 1 !B3.n:enen ua rpM oT,neJI:&Hble 

CT8.1(1111 : CHHXpOTpOHHI:.ffi 3f.XBaT, YCKOpCHI·1e l1 TIO.!J:COe.D;TftiieHMe HOBOfO 

nyq:Ka K Hb.KOTIJI eHHOMY nytiKY . J<fltpeKTl1BHOCTh, TaKMU odJ}f:tsou, uoxer 

dl-JTb 3aiT.t1CaHa KaK TlpOP:~BeJ(CHHe TpeX qnKTOpOB : 

~ Q Vj .. ·~?.- Y)s 

ll HeKOTOpb!X npoqeccax TIJIOTHOCT.b UO)JteT COXpaHRThC.R TOJihiW eCJil1 

npouecc npoxo.nHT ue.n JieHHo, r . e. CVJ;VJa 6ar.t .. 'ftmo. nooToMy npvrxo,nMTcR 

J.1,1J;Tl1 Ha KOMTipOM.t1CC:I npeMR O.l(HOfO LtnKJia HalWTIJieHH.ff He JJ:OJiiKHO dbiTb 

cJIMIIIKOM c5oJII>IIIl1M . KaK n ;,T"ff.e Clta3aJJ f8.H:&Ille , 3TO npeux ,noJI}!HO OhiT:O 

HaMHOfO KOpOtte, lieM B peM.H :.!tlt13HI1 HO.KOriJ1eHI!Oi1 uac'i:HlU>I'. J~ pyrot1 KOl:l -
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npoUvtCC - 3TO KOlmpO.MJ~CC C f1 0T epef1 '-IaCTt1U n ra0JI!turrux LD0~~et· "'G.X, 

TaK KaK BWIJCK 4acnn~ U3 t1H:!r8KT 0 pa JJBJIReTCH OI'~'l..iHi 'l!8H1~P:t , ~ "!)C

uecch! 3axaara H ycrwpenMJI !IBJIJIIOTcii , B np"HIJ.lne , :'a.<'·1!.m ;:;:e , ~v:..K ~1 

B cMnxporpone . Ho rpe6oBarnm, a o r cJO.nu n onr:vn.r.aJihJtLJe ycJiotwn , 

Jl3.31IM'l!HU. n c:vmxporpuHe j!.eJiaTeJrhHO YT3derarh norep.J...t tfc.crm~, a n 

HaKOni1TeJihHOM ICO Jil>Ue - !130 eraT 1 !101'epM HJ!OTll OC Tl1 Hf\CT¥1:~. 

IlavtdOJiee Jl8l13BeCTHhiM, a OTC!0}.(8. lo1' Ha})'OOJTee :VU!Tepec:lb!M C1)0qf' C

COM , H BJUleT CII npor~e CC TIO)~C08,1VHieH.Vi!I !!OB oro YCROf'E .IHOI' O :Iy'ittO. I\ 

HaKonnenuoMy rry'l!Ry c HeH3de1JtHLIH B03dYJK,..T(e Hvreu :-~ocne)J He~o. Hr. q-<r,J

Ke qa30BO f1 TIJIOCKOCT L1 3TO Ha3HBaCTC.?.: " B!Jiln1Tb BC_r~po B CTC'II::1" . r;y

IJleCTByeT otteHh 1moro cnocodoa r aKoro no.ncoe.n:'neHVtF: BHC•J'\CJl.!e cro~

Hoe ITO Jie MOJKeT dmTh BhlKJIJOliCHO dl..ICT])O lUTJI }fe)lJICHHO , npl! 1W;~y;n~pc

BaHHon qacrore , MJIM npH nocronHHo n qacrore ; ae~no !W~eT 6Hr& ocB1-

doJK}.(eno B cepe,n~me , Ha ,nHe rom naBe p x cTOITl\V . 

:)qxpeRTbl B03Uyr~emm CTOITI\M Be,npCH.i , rrmH)JI.Ir1J!CUIOU{.V.MCJ1. lt1;111 llepe

cei<alOli{YfM CTOnRy, MOryT OhiTl> M3y4eHIJ, CCJI¥1 CTOJlJ<a './Y{e cyt;leCT~3YOT, 

npt1 ITOU0ll.(t1 3KCITep11MeHTOB C' "nyc~ri-.lM DCJLPOU'' , T. e. C npOff.0.7-.iM~1JJC

BaiiHbiU Bil!COIW4acroTHHM no ne:-r 6e3 nmceKrt,Hvt ncnoro rryqKa tta~nn. 

3T11 3KCnep11MCHT.bl C 11 ITJCTI1U ae.n;poM" OJJ!.JT , Ha13epHOC , ITlJOUO).l)1ThCH, 

I1CTIOJib 3JR DTOpyiO COBepuremro H83 B BJfCl1HJ.I0 fiLTCOKOtJCl.C'lQT;ryJO Cf8TC1!.Y. 

ITPOCTPAIICTBE;nnn~ ~Al'yr.r. 

,Epyrot\ HeMa.notl OcJJiaCTblO AJIR OnblTOD :1BJ1SIIOT CSI y~ 'TO :tr.JAlH~JI , bH-

3BaHHble npo cr paHCTBeHHI1M 3ap.H,n;ON. Or JI!'I'·H:t:n-:c.fi non~:;JE'tiiTJ,;e r TT)"'

,noJII>Hhle 3qxpCI\TLI rrpOCTpaHCTBCHHOrO 3apii.n;n . 
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ITonepetiHhit1 aqxpeKT Bhr3UBaeTcR cne.ILyror~MM oeipaaou : oTpt-ntaTeJII>

l!htM npo cTpaHCTBeiiHUn 3apH,i'( OTTaJIKt1BaeT 3JieKTpOHU OT neHTpa IIY'-IKa • 

l1 TaKI1l1f 06pa3m.r yMeHhlllaeT llaCTOTy cJeTaTpOHHhlX ItoJieeiaJU1tf . " Tlpe

)~8Jl1III'lli1 n pOCT JEHCTBCIIHtn1 3apii,n " ,UOC T~iraeTC.H , KOr~a O.n,Ha t13 '-laC

TOT i10)J.OlliJia I<: OJ(HOUY rJTaBHOMy pe3oHaHcy , TO - eCTb ITOCJie rrepeMel!{e-

Hlti.R '-ICl.CTOT r,r 6 v ~ OJ2.. no Kpaf.inen uepe . 

·3 CJiyttae Ha.metl }.lO,I{eJIVI 3TOT npe.neJI ~OCT :HraeTC.fl B OTCYTCTBHJ1 

1101IORI1TeJII>Hl.GX tr!OIIOB l1 npe,.,'l!10JiaraJI 3IIatteHI1e IJ ~ 3 npl!t JIV!-

HeilHO!-i l1JIOTHOCT11 rrytti\<1. J.UBHOW 3xJO.I2 3JieKTpOHOB IIa CaHT~1MeTp . 

J!l1II8MII01t! ITJIOTIIOCTl>IO Ha3blBae TC.fl KO JI.V!tieCT BO 3JieKT.POHOB Ha pa,nl!taJII>

liblM MHTe pBaJI. 

CoBCeH ,n;pyroe J(8JIO , eCJIJ1 ITOJIOXHTeJihllble l101W , C03J(aHI!Ll8 CTOJI·-

ICH ODemun.rn C HO JieKyJiaHM OCTaTOtiHOrO ra3a , 3aXBatteHhl B ITOJie OTp11-

naTe.Jr1110rO rrpocrpaHCTBeHHoro 3a.pn,n:a aJie KTponnoro nyt~x:a . 3axBaT 

ItTOHOB rrper<:paEtae TCfl JI!1l!Lb TOr,na , KOr,na nyttOK IIetf:r paJil130BaH, TO e CT ~ 

iWr,na KOJ!It.ti e CTBO 3aXBCl ti8HIIbiX ~WHOB p6BHO ROJI:rt..tie CTBY !~t1pKJ1IY1pyJO

:•tL1X '3 JT e KT po HOB . T10JIO~UI!Te Jil>IIJJ.ti rrpo CT paH CTB8HHhi~I 3a Pil.J\ 110 B hllllaeT 

11aCTOTY cJeTaT pOHHLlX KOJiecJaHMH , l!O rrepeue GteHJ.1e '4aCTOThl 3Ha4l1TeJII>

~IO c50Jl!Jl!Ie lJ8U nepeMe!!.{elU1'€, Bbl3BaHHOe TeH ;Ke' CaMhiH KOJIHlleCTBOM 

3JI8 KT p OI!OB . :J Jie KTpOI!l:J .TI:B l1raJOTCJl C B'UCO KOl1 CKO pOCTl>Kl l1 .l-fX MarHHT

IIOe no JTe Bbl8hrBae T CMJIY , HarrpaBJieHHYJO K rteHrpy ITyttKa . 

~e 3Hu 4eHii1.e 

')Jie I\TpOCTaTM '4e CI<:1.SI CHJia , Bbl3BaHIIafl rrpoCT pan CTBeHHUM 3a pH)J;OM . 3Ti1 

J( Be cunu rroqrw noJIHOCTbiD KOMITeHC11PYK>T APYr ~pyra M OCTaeTCR CMna 

F - ( ~ - (?) F E ~ ~2- FE 

c_ nomrafl ane prMR . 
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ITepeuemem1e qacTO TLl rrporropi~MOHaJihHO ~etlCTDyJOu{et;t CVIJTe . rro:no -
"2 

MY rrepeMeureH.vre qacror~ He~TpaJIH30Barmoro rryi.JKa B y 003 
J. 

60Jihme H c o6pa.THUM 3Ha:Km.l, tteM nepeMemerme ).'(Jifl t.~acTo 3Jier<rpoHHO 

ro nyqxa ron x e cau:o~ fiJIOTHOCTH . 

'2. 

B CJiyl!ae name~ MJ,I(emt, r.n;e 1 = 5 11 r = 25 , nre.n;eJihHI~M 

hpocTpaHCTBeHHhTt-l 3apSI,n ,Il;JI.f! He~TpaJit130BaHHOrO nyt.rKa npMOJH13HTeJib ·~ 

HO paBeH I QII 3/CM . l13 - 3a 3TO~ ripHt.lt1Hbi MU peiUJfJIH BMOHTlrpOBaTh B 

BaKyyMHyJO Ka.Mepy TaK Ha3UBaeMue I.JHCTflll{He 3JieKTpO,n:bi napaJIJieJihHO 

A K rryqKy . 3TH 3JieKrpo,nhl OYJI.YT HaXO,I(HThCfl ua noreHUV'IaJie B I00-200 13 

ITO CpaBHCHV'IlO C IlOTeHUHaJIOM .KaMephi , t.lTO Oyy,eT BflOJIHe ).'(OCTaTO ".JHO 

J(JISI BI:.lBO).'(a .v!OHOB 113 OOJiaCTH rry'-li<a . 

qHcTnntee none oy,neT tmeTh BepTMKaJibHoe HarrpaBJieHMe M rrepe 

MeHHblli 3HaK , TaK t.lTO C~.l{HSIR IlJIOCROCTb Op6.v!T OYJI.8T HCKpl1BJIRThCR , 

HO He nepeMemaTbCR ITO BHCOTe. 

ITpoJ(OJI:&Han ueycrot1t.~HBOCT:& nnorHoro nyt.~Ka c 3ne prV1etl nurue 

KpHTHt.leCKOtl npe.l{CKa3aHa TeopeTl1KaMV'I , HO , HaCKOJibiW MHe l13BCCTHO, 

,no CHX nop eute He OOHap:yiKI1Jilf OTOrO 3KCrrepMUeHT8.JTbHO . Mhi Ha,n;eeHCR , 

\ITO HaU y.n;aCTCR HCCJie,noBaTh 3TOT 3~eKT . 

HAI\OfrnTEJJ1HIIE KOJIVV\ ]Jm ITPOTOHOB 25 Ji3B . 

ITp.vrHUHn HaKonJieHHs rrytiKOB OhiJIO C5u 3aMaHtJMBO HCrtOJih30BaTI> 

).'(JISI npOTOHOB 25-Tt1- C53BHOrO CHHXpOTpOHa ~ !lEPHe ).'(Jifl ITpOBe~eHt1R 
3KCrrepi1MCHTOB CO BCTpet.lHLilf11 nytrKaMM . B 3TOM CJiyi.Jae oeepnur B 

uenTpe uacc ,n:nn craJIIumaromlllxcn npoTOHOB 6blna 6I:.l 5 0 EoB . Cne~yeT 

3a.MeTHTh , "iTO ).'(JIR .l{OCTHJ!t8HHR TaKOit lle 8H8Jlrl!IM C TlOMO!!thlO O)lHOrO 

nytrKa , HanpaBn emroro Ha MHl!IeHI> ~f3 no.n:opo)~a, Heodxo.rr:~ma C5Lura dw 

oHepnui ycKopneuoro rry'I f'..a IJCO EoB . 

•c~eAKHelfHWi!. HHCTIIJ'YT 

u e pHWI ICCJie.ll09Ud I 
6HORJ.1~TEKA 
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JTa vt,nefl no cyutecrny RBJIReTcR ,n;BMramnert cHJion B namen pado

TC C HO,neJibJO . O,nHaKO fl XO'ly eme pa3 ITO,D. 'iepi<HyTb, 'iTO 3TO SIBJifleT

CH ,nei1CTBHTeJibHO TOJlblCO v.,neeri , ~1 HM B KOe}l uepe He MO~eT Ha3hl

BaTLCJI npoeKTOM. 1{3y'4aeTCR B03MOF.:HOCTb TaKOrO npoeitTa . 

r.o HUCTonmE:ro npeMeH11 ConeT rry:pna .naJ~te ne odcyx.nan 3TOT 

nonpoc . IIarwuen TaKoe peruen11e 3aB.HCMT He TOJihKO or con era :~EPHa , 

HO Ta.rw;ce OT rocy.JJ,a.pCTB - 'iJreHOB ;~EPJia , TaK Ka.K CTO V.MOCTb naphl 

HUIWITMTeJiblll:rX KOJiei\ 01JJI8. 011 nptH)JrH3J.1TeJlbHO B ,ItBa pa3a dOJibillC , 

1{0}.', CTOVIMOCTb CYI.'teCTBYJOutero CMHXpOTpOHa , TO eCT b 250 UJ.1JrJr:t10HOD 

ll!l3etiJ{apcKY1X r~pai!KOD JIIJrM 50 J.nurmwHoB HOBhiX pydn en . 
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TAEJIJPtA I . 

Hm~eKrop 13aH- .Re-fJX'la@: 

fiOJIH<lSI OHeprmi 

0ncpreTl14eCKM.i1 y:a.36poc 

Bpm.~n m.mym>ca 

Toi;. MMnyJII>ca 

Maru:wrHa.R cv.creMa: 

liVICJIO CeKTOpOB 

]tmma op6MTbl 

6 R ,. R Si - 'R. i 

pa.n.t.tyc HaiWnJieH11fl , 

KomP.tecrBo 6erarpoHHblX 
KOJie6aHMfi na odopor 

R· I 

_6 1':: i = 5 00 3 B 
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I; = I A 

N ""' I 2 

n - 21~ M 
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~E , !::s-4- E; ~E = 

3aBopatt11Baromt1e :uarnnrhl : 

IIanpm:ceHHOCTb (,nJI.R 2 , 5 M3B) 

IToKa3a reJib 
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YroJI OTI<Jionemw 
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62 
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I '+4 K3 B 
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-v = 3 ,25) 

IIanpRiK8HHOCTh Ha HaKOHe'liHHKe 

llhlCOKO'liUCTOTHaR CHCT8Ma 

1\paTHOCTh 

4aCTOTa 

[JlO.n;y Jl R ~H fl 

D 
'dB 
ox 
[.B\ 

-

= 

8 cu 

5 raycc/cu 

20 raycc 

25 fuiri\ 

I% 
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