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llnaHaMH pa3BHTH.R OHJIH npe,AycwaTpHBaeTc.a H3y'leHHe 
eo3MO>KHOCTH co3.AaHRJI cBepxnpoBo.A•mero ycKopRTen• pe
naTRBHCTCKHX .R,Aep Ha 3HeprRIO .AO 15 T3B Ha HyKnoH, 
KOTOphli Bnocne,ACTBRR ,AOIDKeH 6y,AeT 3aMeHRTL CHHXpO~-
30TpOH. BMeCTe C TeN y>Ke B HaCTO.amee BpeM.R B Jla6o
paTOpHR BhiCOKRX 3HeprRi ocymeCTBn.ReTC.R 6onLWa.R 3KCne
pRMeHTanLHa.R nporpaMMa no pen.RTRBRCTCKOi .R,AepHOi cllR-
3RKe, npoBO.ARMa.R Ha nyqKax CRHxpo~3oTpoHa. B o6oax 
cnyqa.RX ,An.R ycKopeHR.R nonHOCTLIO ROHH3RpOBaHHhiX .R,Aep, 
nonyqeHHhiX H3 HH>KeKTOpa, He06XO,AHMO C03,AaHHe COBpe
MeHHOrO HH>KeKnROHHOrO KOMnneKCa Ha 3HeprHIO nop.R,AKa 
HecKonLKHX coT M3B. 3To no3BOnHT Ha HecKonLKO nopJI.AKOB 
CHH3RTL HenpRe:wneMO 6onLWHe noTepH nyqKa Ha OCTaTO'I
HOM ra3e OCHOBHOrO ycKOpHTen.a, yMeHLWRTL BnH.RHHe 
OCTaTO'IHhiX nonei npH RH>KeKnHR, a TaK>Ke 3Ha'IHTenLHO 
OTO,ABHHYTL orpaHR'IeHR.R no npOCTpaHCTBeHHOMY 3ap.R,Ay, 
KOTOphle y>Ke cei'laC CKa3WBaiOTC.R npH nony'leHHH YCKOpeH
HOrO ny'IKa BWCOKOi RHTeHCHBHOCTH. 

Coopy>KeHHe ycKop&Tenl Ha TaKYIO 3HeprHIO o6ecneqa
BaeT TaK>Ke npoBe,AeHRe 3Kcnep&MeHTanLHwx· nporpaMM 
B p.R,Ae npHKna,AHhiX o6nacTei, B TOM 'IRene B Me,AHKO-
6aonoraqecKHX accne.AoBaHH.RX. 

llpe.ABaPHTenLHWe coo6pa>KeHRJI no c03.AaHHIO cBepxnpo
BO.A.amero ycKopRTen.a penJITHBHCTCKRX JI,Aep, nony'IHBWero 
Ha3BaHRe "HyKnoTpoH", 6wna ony6naKoBaHw B pa6oTe /I I . 
B ,AanLHeiweM B HHH34>A HM. A.B.Ecllpewosa H JIB3 OHJIH 
6wnR npoBefeHw coBMeCTHwe ,AeTanLHWe npopa6oTKH :noi 
ycTaHoBKR 1 ~ OHH mirnH B ocHoBy TeXHH'IecKHX npe,Ano>Ke
HHH no C03,AaHHIO HH>KeKnHOHHOrO KOMnneKCa JIB3 H, B 'laCT
HOCTH, ero npowe>KyTO'IHoro KonLneBoro ycKopaTen.a /llKY I, 
rnaBHWe napaMeTpw H pe>KHMW pa6oTW KoToporo onacaHw 

HH>Ke. 
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1. Tpe6oeaHUJI, npeO'bJIBAJieMble K llKY 

Pa3MemeHHe OCHOBHOrO CBepxnpOBOABmero KOnbl{a 
IOKY I HyKnoTpoHa B uoKonLHOM 3Ta:>Ke cymecTBYJOmero 
3AaHHJI ycKopaTenJI, npoAHKTOBaHHoe PBAOM 3KOHOMH'IecKBX 
H TexHH'IeCKHx coo6pa:>KeHHii, onpeAenano sw6op ero rnaBHLIX 
napaMeTpOB: AnHHa op6HTbl COCTaBnJieT OKOnO 250 M, Mar
HBTHaJI CTpyKTypa <I>O,[J;O C pa3AeneHHblMH 4JYHKUHJIMH CO
Aep:>KHT 32 nepHoAa, crpynnapoBaHHblX B 8 cynepnepHOAOB. 
OrpaHH'IeHHOCTh anepTypw B csepxnpoBOAJIIUHx MarHHTax 
OKY H ypoBeHL "3aMopo:>KeHHbiX" noneii: B o6nacTH -0,2 T 
npHBOAHT K He06XOAHMOCTH ocymecTBnJITb HH:>KeKI{HIO JIAep 
npa 3HeprHH 400-500 M3B Ha HyKnoH. OcHOBHble napa
MeTpw OKY, npHBeAeHHble B ma6A. 1, onpeAenJIIOT rnaBHLie 
Tpe6oBaHHJI K llKY - ero 3HeprHIO, AnHHy op6HThl H T ·A· 

Ta6Aul.la 1 

OcHOBHble napaMeTpw OKY 

,lJ;nHHa op6HTbl 

HaqanLHaJI 3HeprHJI BAep 
llone HH:>KeKI{HH B AHnOnJIX 

KoHe'IHaJI KHHeTH'IecKaJI 3HeprHJI 
BAep npa none 5 T 
qaCTOTa 6eTaTpOHHblX 
KOne6aHHB 

3oHa pa6oqero nonJI B AHnonJix 
H KBaApynonJIX 
AKcenTaHc Ax 

Az 
,lJ;nHTenbHOCTb UHKna 

249,6 M 

0,52 T3B/HYKA. 
0,34 T 

15,7 T3B/HYKA. 

-6,75 

8 CM 
3 TTCM.Mpao. 
4,6 TTCM.MpaO. 
15-20 c. 

qaCTOTa pa60Tbl llKY onpeAenJieTCJI 'laCTOTOB nocwnoK 
nHHeBHOrO YCKOpHTenJI H B HaCTOJimee BpeMJI orpaHH'IeHa 
1 T1.1. llKY, npeAHa3Ha'leHHbiB AnJI HH:>KeKI{HH 'laCTHI{ B CBepx
npoBOABmee KOnLuo, eme AO coopy:>KeHHJI nocneAHero Mo:>KeT 
6biTb HCnOnb30BaH B Ka'leCTBe HH:>KeKTOpa CHHXpo4Ja30TpOHa. 
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B 3TOM cnyqae Tpe6osaHBJI K HeMy 6YAYT MeHee :>KeCTKHMH, 
B qaCTHOCTH, HH:>KeKUHJI 6yAeT npOH3BOAHTLCJI 1 pa3 

B 9-10 ceKyHA. 
lloCKOnbKY ny'IOK llKY B npoMe:>KyTKaX Me:>KAY HH:>KeKUBJI

MH B cneAYIOIIUIB KaCKaA MO:>KeT 6b1Tb HCnonb3,0BaH B 3Kcne
pHMeHTanbHOB OHKOnOrHH Ill, KOCMH'IeCKOB 6aonorHH I 41 
H AP·, npa npoeKTBposaHHH ycKopaTenJI AOn:>KHW 6wTL TaK:>Ke 
npHHJITbl BO BHBMaHHe ycnOBHJI npoBeAeHHJI 3THX 3KCnepH
MeHTOB. B nepBoM cnyqae cTaBHTCJI sonpoc o nony'leHHH 
ny'IKOB nerKBX JIAep, HMeiOIIUIX npo6er B :>KHBbiX TKaHJIX 
20-30 CM. ,lJ;nJI 3THX ueneii: He06XOAHMa 3HeprHJI AO 
500 M3B/HYKAOH. 3Ta 3HeprHJI YAa'IHO cosnaAaeT c 3Hep
raeii:, nonyqaeMOB B llKY AllJI HH:>KeKTHpOBaHHJI. 

,lJ;nJI pemeHBJI nocTaBneHHbiX BblWe 3aAaq Heo6XOAHMO 
C03AaHHe ABYX CHCTeM BbiBOAa: 6biCTpoii: loAH0060pOTHOBI 
An.ll HH:>KeKUBH B OKY ana CHHxpo4>a3oTpoH H MeAneHHOB, 
n03BOnJIIOmeii: HCnOnb30BaTb 3neKTpOHHYJO perHCTpHpYJOmYIO 
annapaTypy npH npoBeAeHHH 3KCnepHMeHTOB Ha BHeWHeM 

nyqKe. 
llonyqeHBe nonHOCTbiO HOHH3BpoBaHHblX JIAep C OTHO

WeHHeM 3ap.HAa .IIApa K ero Macce 112 IB OTHOCHTenbHbiX 
eAHHHUaX K BOAOPOAYI nnaHHpyeTCJI ocymecTBn.IITb C no
MOmbiO pa3pa6aTwBaeMoro B JIB3 3neKTpoHHo-nyqesoro 

HCTO'IHHKa "KpHOH" lSI. 
CpaBHHTenLHO 6onLmaJI AnHTenLHOCTb HMnynLca ToKa 

qacTHU I- 40 M Kcl, nonyqaeMwx B 3TOM HCTO'IHHKe, npa
BOAHT K He06XOAHMOCTH C03AaHHJI CHCTeMbl MHOroo6opOTHOB 
HH:>KeKUHB. llpeABapHTenbHble pacqeTbl noKa3anH B03MO:>K
HOCTb 3anonHeHHJI nonepeqHoro 4- MepHoro 4la3osoro o6'be
Ma ycKopaTenJI c noMomLIO pe3oHaHcacBJI3H Qx -Qz ==0

16
•
71 

B Te'leHHe - 25 o6opoTOB. CBJI3b Kone6aHHii MO:>KHO ocy
mecTBHTb, HanpHMep, C03AaHHeM nOCTOJIHHOB COCTaBnJIIOmeii: 

npOAOnbHOrO MarHHTHOrO non.ll. 
llpH HH:>KeKUHB B ropH30HTanbHOB nnOCKOCTH HaqanbHOe 

CMemeHHe nyqKa OTHOCHTenbHO paBHOBeCHOB op6HTbl onpe
AenJieT xapaKTep H3MeHeHHJI aMnnHTYA 6eTaTpOHHblX KOne-
6aHHH: ropH30HTanbHble aMnnHTYAbl H3MeHJIIOTCJI no KOCH
HYCHOMy, a sepTHKanbHble no CHHYCHOMY 3aKoHaM. HH:>KeK
UHJI 6yAeT Haa6onee 34xlleKTHBHOB, ecnH Kone6aHBJI B o6eax 
nnocKOCT JIX caH4Ja3Hbl ana npoTHBo4Ja3Hbl I 7 [ B 3TOM cnyqae 
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ua nepBhiX, uau6onee onacHhiX o6opoTax, Bcne,n;CTBHe 6hiCT
poro pocTa BepTHKanhHhiX aMnnHTY.IJ; qacTHI.J,hl 6y,n;yT o6-
xo,n;HTh uui!JneKTop no BepTHKanu. 3a Bpe~JI, paBuoe nepuo,n;y 
MO.IJ;Yll.III.J,HH aMnnHTy,IJ;, paBHOBeCHa.II op6HTa ,IJ;O~Ha CMe· 
CTHThC.II K I.J,eHTpy KaMephi Ha paCCTO.IIHHe, paBHOe ropu· 
30HTanhHOMY pa3Mepy HH)f(eKTHpyeMOrO cryCTKa. 

llpu 3MHTTauce nyqKa ua Bhlxo,n;e H3 nuueB:uoro ycKopu
TenR f x, z = 2,8 rrCM.Mpao. H 3ciMIJeKTHBHOCTH 3anonueHHR 
nonepequoro 4Ja3oBoro o6'heMa 0,6-0,7 aKcenTauc llKY 
,n;nR ,n;auuoro qucna o6opoTOB ,n;on)f(eH cocTaBnRTh A =A 
= /20- 23/rr cM.Mpao. 

X Z 

AnR ucKnwqenHR noTeph R,n;ep B npouecce HH)f(eKI.J,HH 
H Ha HaqanhHOH CTa,IJ;HH ycKopeHHR ,IJ;Oll)f(Hhl BhlllOllHRThCR Tpe • 
6oBaHHR, KaCaiDII.J,HeCR KaK 3HeprHH HH)f(eKTHpyeMOrO nyqKa, 
TaK H llO,IJ;,D;ep)f(aHHR B KaMepe ,IJ;OCTaToquo BhiCOKOrO BaKyy· 
Ma. llpu 3annauupoBauuoB: 3Hepruu HH)f(eKI.J,HH 12 M3B/HYKA. 
noTe8" 3a cqeT nepe3apR,n;KH 111 / ,n;nR R,n;ep BnnoTh ,n;o 
C +2 

a 6y,n;yT ,n;ocTaToquo ManhiMH npu ,n;aBneuuu B KaMepe ue 
-II 

Bhlwe 10 Top. 

2. Ol#eHKa ocHo6HbiX napaMempo6 
U pac<~em MQZHUifiHOU cmpyKmypbl 

llpH pa3pa6oTKe llKY 6hinH paCCMOTpeHhl ,IJ;Ba BapHaHTa 
ero pacnonO)f(eHHR OTHOCHTenhHO OCHOBHOrO YCKOpHTenR: 

1/ llKY H OKY HMeiDT o,n;uuaKOBhiH pa,n;uyc H pacnona
raiDTCR B KOllbi.J,eBOM TOHHene O,IJ;HH Ha,IJ; ,n;pyrHM; 

2/ npoMe)f(yToquoe Konbi.J,O HMeeT pa,n;uyc 13- 14 M 

H pacnono)f(euo B cyii.J,eCTBYIDII.J,eM 3,n;auuu pR.IJ;OM c nuueB:
HhiM ycKopuTeneM. B nepBOM BapuauTe npe,n;nonaraeTcR 
O,IJ;HOKpa THaR HH)f(eKI.J,HR, BO BTOpOM • HH)f(eKI.I,HIO I.J,enecoo6-
pa3uo c,n;enaTh MHoroKpaTuoB: /,n;o 4-x HMDYnhCOB B OKY/. 

AeTanbHaR npopa6oTKa H cpaBueuue 3THX BapuauToB no
Ka3anu, qTo uenecoo6pa3uo Bhl6paTb llKY Manoro pa,n;uyca 
/puc. 1/. 

TaKoB: BapuauT o6na,n;aeT p.11,n;oM npeuMyii.J,eCTB, B qacT
HOCTH, ,n;aeT B03MO)f(HOCTh y)f(e B 6nH)f(aHwee BpeMR npu
CTynHTh K C03,IJ;aHHID llKY, nonyqHB TeM CaMhiM cyii.J,eCTBeH
HhiH BhiHrphiW. BO BpeMeHH COOpy)f(eHHR YCKOpHTenhHOrO 
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Puc. 1. 06UiaJI cxeMa llKY. Ell u Mil- 6oA&uwe u MaA&re 
np.!IMOAUHeUHble npoMeJKymKU. M. - ounoAbHble, ·cp - u A -
K6aopynOAbHble ~OKycupyJOUIUe U oe~OKycupy10J11Ue 6 zopu-
30H1fiQAbHOU nAOCKOCifiU MOZHU1flbl. /~u(Jpa nepeo 0603HO'le· 
HUeM yKa3&16aem Ha HoMep nepuooa, l#Uf/Jpa nocAe o6o3Ha
<~eHUJI - HoMep 3AeMeHma 6 nepuooe/. YC1 u YC2 - ycKo
p.!IJOUIUe ClfiQH(#UU. 

KOMnneKCa, H Ha nepBOM 3Tane HCnOnh30BaTh llKY KaK 
HH)f(eKTOp CHHXpoi!Ja30TpOHa. 

0,n;uoo6opOTHhiH nepeBO,IJ; nyqKa H3 llKY B CHHXpo4Ja-
30TpOH, a Bnocne,n;cTBHH B OKY, 6y,n;eT npoH3BO.IJ;HThCR c no
MOII.J,biD y,n;apuoro H cenTyM-MarHHTOB. AnR cuuxpoHH3ai.J,HH 
pa6oThi OKY H llKY ueo6xo,n;HMO uanO)f(HTb orpauuqeuue 
Ha COOTHOWeHHe HX napaMeTpOB: 
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llOKV m 
-..:..:..L-- = 11 ± 8 , 111 llnKy 

r,11;e m B n- Be6onLIUBe uenble 'IBcna, o .- ManaH aenB'IBHa, 

o6ecne'IBBaiOI.qaH cKonL)I(eHBe lba3bl BH)I(eKTBpyeMoro B OKY 
nyqKa. 

B HaiUeM cnyqae OTHomeHBe m/n 6hlno B3HTo paBHhlM 3: 
IlpB 3TOM noTpe6yeTCH cpaBHBTenbHO He60nbWOe paCWB

peHBe Cyi.qeCTBYIOI.l.{ero 3,1J;aHBH, B KOTOpOM npe,!J;nOnaraeTCH 

pa3MeCTBTL IIKY, a o61.l.{aH ,IJ;nBHa ,IJ;BnonLHhlx MarHBTOB c 

MaKCBManLHOH BH,IJ;YKUBeii 1,4 T COCTaBBT npBMepHo 40% 
nepBMeTpa IIKY. ,lJ,anLHeiiwee yMeHLWeHBe nepBMeTpa IIKY 

npB COXpaHeHBB MaKCBManbHOH 3HeprBB npBBe,IJ;eT K yBe

nB'IeHBIO ,IJ;OnB nepBMeTpa, 3aHHTOH ,IJ;BnOnbHbiMB MarHBTa

MB, B K He)l(ena TenbHOMy COKpal.l.{eHBIO 061.l.{eH ,IJ;nBHbl npHMO

nBHeiiHhlX npoMe)l(yTKOB. Ilepeao,11; ny'IKa B OKY ,IJ;On)l(eH 

npOB3BO,IJ;BTbCH B MOMeHT ,IJ;OCTB)I(eHBH Tpe6yeMOH lba3bl 

B OKpeCTHOCTB MaKCBManLHOH 3HeprBB 6e3 nepecTpOHKB 

pe)I(BMa ycKopeHBH IIKY. IIapaMeTp 0 onpe,!J;enHeTcH MaK

CBManLHO ,IJ;onycTBMhlM pa,!J;BanLHhlM pa36pocoM B OKY 

(~ r OKy ) pa3nB'IHbiX BH)I(eKTBpyeMbiX cryCTKOB, Bbi3BaH

HbiM BX pa36pOCOM no BMnynLCaM B MOMeHT nepeBO,IJ;a. 

B HameM cnyqae o = 0,017, 'ITO cooTBeTcTayeT Ap/p 
= 0,03o/o I L'lr OKY = 0,1 cMI. 

Ba)I(HbiM lbaKTopoM npB Bhl6ope TBna CTPYKTYPhl IIKY 

I COBMei.QeHHLie BnB pa3,1J;eneHHble liiYHKD;BB lboKycBpoBKB B 

nOBOpOTal HBBnOCb TO, 'ITO Tpe6oBaHBe paBeHCTBR ropB-

30HTanbHOrO B BepTBKanbHOrO aKcenTaHCOB npBBO,IJ;BT K 

He06XO,!J;BMOCTB yBenB'IeHBH BepTBKanbHOrO 3a30pa ,IJ;elbo

KYCBpyiOI.qBX 6nOKOB B cnyqae YCKOpBTenH C COBMel.l.{eHHbiMB 

liiYHKUBHMB. ,lJ,nH CBHXpOTpOHa C pa3,1J;eneHHbiMB liiYHKUBHMB 

nOBOpOTHLie MarHBTbl MO)I(HO ycTaHOBBTb B MBHBMyMe Bep

TBKanhHOH OrB6aiOI.l.{eH, CYI.QeCTBeHHO YMeHhlUBB BepTBKanh

HhiH 3a30p B, cne,IJ;OBaTenhHO, 3HeprBIO, 3anacaeMYIO B 

MarHBTaX. 3HeprBH, 3anacaeMaJI B nBH3aX, OTHOCBTenhHO 

Mana, 'ITO n03BOnHeT C,!J;enaTh BX 60nhiUeH anepTypbl. 

TaKBM o6pa3oM, c TO'IKB 3peHBH noTpe6nHeMoii 3neKTpB

lJecKoii MOI.QHOCTB IIKY c pa3,1J;eneHHhlMB liiYHKUBHMB 6y,11;eT 

6onee 3KOHOMBlJHhiM. ,lJ,pyrBM Ba)I(HhiM npeHMYJ.lleCTBOM 

HBnHeTCH B03MO)I(HOCTh B3MeHeHBH lJaCTOT 6eTa TpOHHbiX 

KOne6aHBH B IUHpOKOM ,IJ;Bana30HC, lJTO CYJ.liCCTBCHHO npB 

YCKopeHBB BhiCOKOBHTCHCBBHhiX cryCTKOB. 
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IlpB Bhl6ope KOHKpeTHoro BB,IJ;a cTpyKTYPhl IIKY Y'IB

TbiBanCH pH,!J; Tpe6oBaHBH, CBH3aHHbiX C peiUeHBeM 3a,IJ;a'l 

MHOroo6opOTHOH BH)I(eKUBB, 6biCTporo B Me,IJ;neHHOrO BbiBO

,IJ;a, BBe,IJ;eHBJI KOppeKUBH B ,!J;p. 

,lJ,nH pa3Mel.lleHBH He06XO,IJ;BMOrO o6opy,!J;OBaHBH 061.l.{aH 

,IJ;nBHa CB060,!J;HbiX npoMe)l(yTKOB ,IJ;OJI)I(Ha COCTaBnHTb 

30-35 M. IlpB OKOH'IaTenbHOM OTKnOHeHBB nyqKa 3a Ha

py)I(Hble ra6apBThl 3neMeHTOB CTPYKTYPhl npB BhlBO,IJ;e, 

a TaK)I(e ,IJ;nH BH)I(eKUBB He06XO,IJ;BMbl npoMe)l(yTKB ,IJ;nBHOH 

- 4 M. KaK 6hlCTpb1H, TaK B Me,IJ;neHHbiH BhlBO,IJ; npe,11;nona

raeTCJI OCyl.l.{eCTBnHTb B ropB30HTanbHOH nnOCKOCTB. ,lJ,nH 
o6ecne'leHBJI BbiCOKOH 3414leKTBBHOCTB Me,IJ;neHHOrO BbiBO,IJ;a 

ropB30HTanLHaH orB6aiOI.l.{aH ny'IKa B npoMe)l(yTKe, r,11;e 

pacnonO)I(eH nepBbiH OTKnOHJIIOI.l.{BH cenTyM- MarHBT, ,IJ;OJI)I(Ha 

6hlTL MaKCBManLHoii. 3ToMy )l(e ycnoBBIO ,IJ;OJI)I(Ha y,IJ;oB

neTaopJITL ropB30HTanLHaH orB6aiOI.l.{aJI ny'IKa B npoMe)l(yT

Ke, r,11;e HaXO,IJ;BTCJI y,11;apHhlH MarHBT 6hlCTpOrO BbiBO,IJ;a, 

'IT06hl yMeHblUBTb Tpe6yeMOe none B 3TOM MarHBTe. ,lJ,nH 
pa3Mel.l.{eHBH nepBOH CTyneHB OTKnOHeHBJI ny'IKa npB Me,IJ;

neHHOM BbiBO,IJ;e ,IJ;nBHa COOTBeTCTBYIOI.l.{ero npoMe)l(yTKa 

,IJ;On)I(Ha COCTaBnJITb - 2 M. TaK KaK 06XO,IJ; HHibneKTOpa npB 

MHOroo6opOTHOH BH)I(eKD;BB 6y,11;eT npOBCXO,IJ;BTb no Bep

TBKanB, ,11;nJI CHB)I(eHBH noTepL aepTBKanLHaJI orB6aiOI.l.{aJI 

ny'IKa Ha y'laCTKe BH)I(eKUBB ,IJ;OJI)I(Ha 6b1Tb MaKCBManbHOH. 

lf3 CKa3aHHOrO cne,11;yeT, 'ITO B CTpyKType ,IJ;OJI)I(HO 6hlTb 

npe,!J;yCMOTpeHO 2 TBna npJIMOnBHeHHbiX npoMe)l(yTKOB: 

11 npoMe)l(yTKB C MaKCBManLHOH BepTBKanLiiOH orB-

6aiOIUeii; 

21 npoMe)l(yTKB C MaKCBManbHOH ropB30HTanbHOH OrB-

6aiOI.l.{eii; 

O,!J;BH B3 npoMe)l(yTKOB nepaoro TBna 6y,11;eT BcnoJib30BaH 

,IJ;nJI BH)I(eKUBB, B n03TOMY ,IJ;nBHa ero ,IJ;OJI)I(Ha 6hlTb - 4 M. 

Cne,IJ;oBaTenLHo, B npoMe)l(yTKax 3Toro TBna uenecoo6pa3HO 

OCyl.l.{eCTBnHTb OKOH'Ia TenbHOe OTKnOHeHBe ny'IKa npB 6biCT

pOM B Me,IJ;neHHOM BbiB.O,IJ;e. ,lJ,BnOnbHhle MarHBTbl BblrO,IJ;HO 

pacnonaraTL TaM, r,11;e aepTBKanLHaH orB6aiOI.l.{aH ny'IKa 

Cyl.l.{eCTBeHHO MeHLIUe ropB30HTanLHOH. 

,lJ,nJI ynpOI.l.{eHBJI CXeM BbiBO,IJ;a B BH)I(eK)lBB)I(enaTenLHa 

napannenLHOCTL orB6aiOIUBX ny'IKa B cao6o,!J;HhlX npoMe

)I(YTKax. 
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1-13 p.11.n;a paccMoTpeuubix cTpyKTYP nepe':IHCJieHHbiM Tpe • 

6oBaHH.IIM HaH6onee nonuo y.n;oaneTBOp.lleT CTPYKTypa THna 

<I>O<I>)J;O)J;. Me)K.n;y cl>oKycHpyJOI.QHMH JIHH3aMH uaxo.n;.JITC.II .n;aa 

.D;HllOJibHbiX MarHHTa, pa3.n;eJieHHbiX npoMe)KyTKOM C MaK • 

CHMaJibHOH ropH30HTaJibHOH OrH6aroi.QeH. TaK KaK yBeJIH· 

':leHHe )J;JIHHbi 3TOrO llpOMe)KyTKa llpHBO.D;HT K B03pacTaHHIO 

Tpe6yeMOH BepTHKaJibHOH anepTypbi )J;HllOJibHbiX MarHHTOB, 

.n;JIHHa ero orpaHH':Ieua 2 M. IlpH nepHMeTpe IIKY 84 M 

uaH6onee npHeMJieMoe c TO':IKH 3peHH.II cao6o.n;uoro npo· 

CTpaHCTBa, aKcenTaHca H rpa.n;HeHTOB KBa.n;pyiTOJibHbiX JIHH3 

':IHCJio nepHo.n;oa cocTaBJI.IIeT N = 6 I puc. 1/. MaKcHMaJILHoe 

3Ha':leHHe aKcenTaHca B ofieHX llJIOCKOCT.IIX )J;OCTHraeTC.II 

Tor.n;a npH ':lacToTe, 6JIH3Ko8 K Q = 2,25. Ha puc. 2 cxe

MaTH':IeCKH noKa3aH nepHo.n; IIKY, a TaK*e Mo.n;yJIL cbYHKU.HH 

<I>JioKe H f -cl>yHKU.H.II. ToT cl>aKT, ':ITO B cao6o.n;HLIX npoMe)KyT

KaX MO.D;yJIH ropH30HTaJibHbiX H BepTHKaJibHbiX ci>YHKIJ,HH 

<J>JIOKe )J;OCTHraJOT llO':ITH 3KCTpeMaJibHbiX 3Ha':leHHH, ll03BO

JI.IIeT llpOH3BO)];HTb npaKTH':IeCKH He3aBHCHMyro KOppeKIJ,HIO 

napaMeTpOB B ropH30HTaJibHOH H BepTHKaJibHOH llJIOCKOCTH 

/ropH30HTaJibHa.ll H BepTHKaJibHa.ll npoeKIJ,HH opfiHTbi, ':lac

TOTa ropH30HTaJibHbiX H BepTHKaJibHbiX KOJiefiaHHH H T .JJ../, 
':ITO .IIBJI.ReTCJI eiiJ,e O)J;HHM Ba)KHbiM npeHMyiiJ,eCTBOM .n;aHHOH 
CTPYKTYPbi. 

llpHMeueuue B CTPYKType IIKY cTau.n;apTHbiX KBa.n;py

noJILHbiX JIHH3 15K, 30A- 1000 o6ecnequsaeT Tpe6yeMoe 

3Ha':leHHe aKcenTaHCa B OfieHX llJIOCKOCT.IIX, KOTQpOe B 3TOM 

CJiyqae COCTaBJI.ReT 22 77 CM.MpaO. 3Ta BeJIH':IHHa fihiJia B3J!Ta 

B .n;aJibHeiillieM B Ka':leCTBe HCXO)J;HOrO 3Ha':leHHJI llpH onpe

.n;eneuuu aKcenTauca H anepTyp MarHHTHbiX 3JieMeHTOB OKY. 

B ma6A. 2 npuse.n;eu pac':leT ropH30HTaJILHoro H sep

THKaJILHoro aKcenTaucoa IIKY ua ocuoae pa6oqero 3Ha

':leHH.R anepTyp JIHH3. Ta6A. 3 noKa3biBaeT pacqeT anepTyp 

.D;HllOJieH B COOTBeTCTBHH C llOJiy':leHHbiM aKcenTaHCOM. 

3Ha':leHHJI MO.D;YJI.II ropH30HTaJibHOH H BepTHKaJibHOH 

ci>YHKIJ,HH <I>JIOKe, a TaK)Ke 3Ha':leHHJI f- ci>YHKIJ,HH 

B pa3JIH':IHbix TO':IKax nepHo.n;a IIKY npHae.n;eubi B ma6A. 4. 
Cne.n;yromeii Ba)Kuoii xapaKTepucTHKoii .IIBJI.IIeTc.JI npe

.D;eJibHa.R HHTeHCHBHOCTb YCKOpeHHbiX ':laCTHIJ,, onpe.n;eJI.ReMa.ll 

3cl>cl>eKTOM HeKOrepeHTHOrO C.D;BHra ':laCTOT fieTaTpOHHbiX 
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Ta6AU!Ia 4 

XapaKTepHCTHKH 
IIKY 

}rJf,rot~eK J <J'.,. I (M) 

I 3,2I3 
') 3,217 '"'. 
3 3,229 
4 3,189 
5 2,994 
6 2,938 
7 2,840 
8 2,616 
9 2,390 

IO 2,165 
II 2,049 
I2 I,777 
I3 !,676 
14 !,777 
I5 2' 0119 
I6 2,165 
I7 2,390 
IS 2,6!6 
19 2,810 
20 2, 938 
21 2,994 
22 3,!89 
23 3,229 
24 3,217 
25 3,2!3 

MarHHTHOH 

'f' (M) 

3,4!0 
3,4IO 
3,410 
3,476 
3,671 
3,726 
3,677 
3,465 
3,233 
3,0!8 
2,947 
2,947 
2,947 
2,947 
2,947 
3,018 
3,233 
3,465 
3,677 
3,726 
3,67! 
3,476 
3,4!0 
3,4!0 
3,4!0 

14 HoMep TO'IeK COOTBeTCTByeT puc. 2. 

CTpyKTyphl 

I 'f'r J ( M) 

I,682 
I, 708 
1,784 
2,207 
2,8!9· 
2,964 
3,!24 
3,426 
3,728 
4,0I3 
4,!06 
4,005 
4,077 
4,085 
4,I06 
4,0!3 
3,728 
3,426 
3,!24 
2,964 
2,819 
2,207 
!,784 
I,708 
1,682 l 

I 
I 

1 

"' I 

.l. 

Kone6aHHii. OrpaHH'IHBaR C.IJ.BHr I LlQ x. z I < 0,2, Haii.neM 
npe.nenLHLiii TOK R.IJ.ep N~peA. = 6.1012/z. 

OcHOBHLie napaMeTphl IIKY npHBe.neHLI B ma6A. 5. 
Ilpu npoeKTHpoBaHHH BLICOKO'IaCTOTHoii cHcTeMLI IIKY 

npe.nycMaTpHBaeTcR B03MO~HOCTL ycKopeHHR npoToHoB. B 
3TOM cnyqae HX MaKCHManLHaR 3HeprHR COCTaBHT 1,5 F3B, 
.nuana3oH H3MeHeHHR qacToT 6y.neT 0,57-3,3 Mr11, npe.nen 
HHTeHCHBHOCTH flO Ofi'LeMHOMy 3apR.IJ.Y - .IJ.O - 3.1 0 12npomo
H06/!1UK/I. 

Ta6AU!Ia 5 

0CHOBHhle napaMeTphl npoMe~yT04Horo 

KOnLUa HyKnOTPOHa 

1. 06mue .naHHLie 
MaKCHManLHaR 3HeprHR 
3HeprHR HH~eKUHH 

MaKCHManLHoe none B .nunonbHbiX 
MarHHTax 
Ilone HH~eKUHH 
Mai<CHManbHbiH rpa.nueHT 

0,52 F3B/HYI<A. 
12 M3B/Hyi<A. 

1,4 T 
0,187 T 

B I<Ba.npynonbHbiX nHH3ax 10,3 T/M 
rpa.IJ.HeHT B I<Ba.IJ.pynonLHblX nHH3aX 
npu HH~ei<UHH 1,379 T /M 
IlepuMeTp, 277R 83,7M 
Pa.nuyc 1<pHBH3HLI B .nunonbHbiX 
MarHHTaX, (1 5,258 M 

0THOIUeHue cpe.nHero pa.nuyca 
I< pa.nuycy l<pHBH3HLI B .IJ.HnOnb
HLIX MarHHTax, R/ p 

.IJ.uana30H H3MeHeHHH 4aCTOTbl 
ycKopniOmero Hanpn~eHHH 
KpaTHOCTb 
KonuqecTBO ycl<opniOmux 
CTaHUHH 
.lJ.aBneHHe B BaKyyMHOH l<aMepe 
Ilpe,llenLHaR HHTeHCHBHOCTb no 
Ofi'LeMHOMY 3apH.IJ.Y B UHI<ne 

2,486 M 

o,57- 2, 76 Mr11 
1 

2 
10-H710-'J Top 

6.10 12/z ROep 
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2. CTpyKTypa 

KonuqecTBO nepuo~ou 

KonuqecTBO ~unonLHbiX MarHBTOB 

KonH'IeCTBO KBa~pynoJILHbiX 

MarHBTOB 

CTpyKTypa nepuo~a 

)J.nBHa nepuo~a 

)J.JIBHa 60JILWOrO np.HMOJIBHeHHOrO 

npoMe>KyTKa 

)J.nuHa Manoro np.HMOJIBHeiiHoro 

npoMe>KyTKa 

3cWleKTBBHa.H ~JIBHa ~BllOJILHOrO 

MarHBTa 

3cWleKTBBHa.H ~JIBHa 

KBa~pynOJILHOrO MarHBTa 

PaccTo.HHBe Me~y coce~HBMB 

JIBH3aMB 

PaccTO.HHBe Me>K~Y coce~HBMB ' 

~BllOJILHbiMB MarHBTOM B 

JIBH30H 

3. )J,HHaMHKa 

llaCTOTa 6eTaTpOHHbiX 

KOJie6aHHH, Q x z 

Ha6er l}la3w 3a nepuo~, J1 x,z 
3Ha'leHHe MO~YJI.H l}lyHKUHH 

CllJIOKe B ropH30HTaJILHOH 

fiJIOCKOCTB, l ¢ x l max 

l ¢ x l ruin 
3Ha'leHHe MO~YJI.H WJIOKe 

B uepTHKaJILHOH fiJIOCKo

CTB, l ¢z l max 

l ¢ z l max 
MaKCHMaJILHOe 3Ha'leHBe 

l/J -l}lyHKUBH 

AKcenTaHc, Ax,z 

16 

6 
12 

24 
OM«<l)J.O)J.«<lMO 

13,95 M 

3,95 M 

2M 

2,8 M 

0,375 M 

/ 

0,15 M 

0,3 M 

2,25 
135° 

3,23 M 

1,68 M 

4,11 M 

1,68 M 

3,48 M 

2211CM.Mpa0 

• 
I 

... 

~ 
I 

.,\. 

3MHTTai'IC BH>KeKTBpyeMoro 

ny'IKa ( x,z 

3MBTTaHC ny'IKa B KOHUe 

ycKopeHB.R, ( 

HMnyJILCHbiH {,;{36poc, llp/p 
npB HH>KeKUBH 

B KOHUe HH>KeKUHH 

IlpHBe~eHHa.H CKOpOCTL, f3=v/c 
u Haqane ycKopeHH.R 

B KOHUe ycKopeHH.R 

2,81TCM.Mpao. 

2,91TCM.Mpa0 

± 0,50/o 
± 0, 16o/o 

0,163 
0,765 

0THOIIIeHHe HMllYJILCOB B KOHUe 

H u Haqane ycKopeHH.R 7,47 

4. lJ. H K JI y C K 0 p e H H .R 

)J.JIHTeJILHOCTL UHKJia 

BpeM.H HH>KeKUHH 

)1.JIHTeJILHOCTL 6LICTporo 

1 c 
40 MKC 

BLIBO~a 0,2 MKC 
)J.JIHTeJILHOCTL Me~JieHHOrO 
BhiBO~a 0,1 c 

1. 

2. 

3. 

4. 
5. 
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B.Il.AAeKceee, A.M . .ba/IOUH, A.A.BacU/Ibee u op. OHJIH, 
9-7148, ,l(y6Ha, 1973. 
A.M.Ea/IOUH u op. TpyObl IV Bcec0103H020 coeerqaHUJI 
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B.Il.,l(JICeAenoe, ,l(.B.Cae<JeHKo, A.H.PyoepMaH, 
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