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Bael1eHae 

naoopaTopaeA liJl9pHbiX npooneM OHHH a 1960 r. Oblll8 H8'18T8 paapa6bTX8 TeXHH'Iec­

xoro npoexTa npoTOHHoro ycxopaTenll Tana 'MeaoHH8ll ¢a6paxa• Ha sHeprR~ 700 ~sa. Ocaoa­

Khle ocooeHHOCTR 3Toro npoexTa
111 

obiJIB .nono>KeHbl Ha xoH¢epeHnRR no ycxopRTensru a 

1963 r. ( r • .Lly6Ha). Ha CT8JlRK paoo'lero npoeJtTRpoaaHRll, JtoTopaK npo.non>KaeTcsr R a Hac­

TOKIUee apeMsr, npoeXT He npeTepnen cyiUeCTB9HHbiX R3MeHeHKA. 0T,nenbHble yTO'IHeHRII, 

CBII38HHble C U9HTp8llbHOA OllTRXOI ycxopaTenll, RCCne,n088HIIeM xoppeXTRpy~IURX OOMOTOX, 

pacnonO>K9HHblX H8 CllHp8nbKbiX 1UHMM8X nonJOCBbiX H8KOH9'1HHX.OB• 8 T8I>Ke npe.a.nO>K9HHH flO 

paapaooTxe cacTeMbl BbiBo.na ny'lxa aa ycxopRTensr npaae.neHbl a pa6oTax
12

·
3

•
41 

O.nHaxo a uenoM npoexT pensrTHBHCTcxoro UKxnoTpoHa ( PU) a .Lly6He Tax >Ke, xax 1 H 

JlpyrHe 8H8nOrH'IHble npoeXTbl Me30HHbiX ¢aopHX, T8XHe K8X ~C 2, H-- UHXllOTpOH 0 UKKllOT·POK 
/5,6 7/ 

ua 500 ~3a a UJOpRxe ' 1 npo.naaraeTCH co cxopoCTb~, cymecTaeHKo oTnH'Ia~meAcR OT 

pensrTKBRCTCKoA . 3To a 3K8'1KT&nbHOA CTeneuK oobiiCKReTCR T&M oocTORT&nbCTBOM, 'ITO ueKTp 

T!I>KeCTR liJl9pKb1X RCCll9JlOB8KHI n.epeMeCTHllCII B OOll8CTb 9KeprHA !0 f'3B K Bb!We, 8 ll.llep­

K8ll ¢R3KX8 HK3KKX 3HeprKA Me,nneKH O p83BKB8eTCII 8 3XCU9pHM9HT8llbHOQ 00ll8CTH JlO !00 

~38 K eme He llOJlOWll8 K 00ll8CTH Me30HHbiX 3KeprKQ UpOTOHOB (500-800 ~38). 

0op83088HK~ HeKOTOpOrO 'sBKyyMa' B p83BHTKK 3TOA 00ll8CTK 3HeprHA CfiOCOOCTBOBBnO 

TBK>Ke OTCyTCTBKe e,llKHOrO MKeHHll 00 OllTH M8llbKOM TKfie M930KKOA ¢a6pKKK .. HMK'IKe UIITH, 

KB nepa&rA sarnsr.n pBBKOUeKKbiX npoexToa MeaoKKbiX ¢a6pax B CWA ( ~ c2 , H , nKKeAKble 

ycxopKTenK Y!enbCKOro YKHBepcHTeTa K noc- AnaMOCCKOA naoopBTOpKH' soc ) cymecTB9HHO 

oTpaaanocb Ha peweHHH sonpocoa o coopy>KeHHH Me3oHHbiX ¢a6pRx • .LlHcxyccHR no 3TOMY 

BOnpocy llpOD.On>K8eTCSI K B H8CT051Wee Bp9MSI H, no-BK.O.HMOMy 1 H8A.09T COOTBeTCTByJOUlee 

OTpB>KeHHe KB 3TOI KOII¢epeKUKK, 

I. npellnonaraeMoe HCilOllb3088KKe Me30HKOA ¢a6pRKH 

Ha npoexTKpyeMoM penRTKBKCTCKoM UKxnoTpoKe npe.nnonaraeTCR nony'IKTb cne.ny~wKe 

lly'IKK BTOpK'IKbiX 'IBCTKU Jlllll 3KCnepKMeKT8llbKbiX KCCll9JlOB8KKA K8 p8CCTOIIKKK 15 M OT 

MHW9HH. 
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'-{ acTHUbl 

npoTOHbl 

, + 

" + ,. 
,. 

non!lpH3 0BaHHb!B 

n p OT OHbl 

HeATpOHbl 

v,. 

Ta6naua 

3 aeprHII (M 3B) 

700 

300 

300 

150 

130 

660 

630 

30 

YfHTBHCIIBHOCTb (cex -
1

) 

2,5 1015 

1010 

6 10
8 

10
8 

2 10
7 

(BbiB8ll8HHbll ny'IOX) 

8 • 200 CM
2 ) 

• 200 CM
2 ) 

s • 200 C M
2

) 

8 - 200 CM
2

) 

4 10
10 

( 8 - 20 C M
2 ) 

CM
2 ) 10

8 
( 8 - 20 

5 10 
7 

1/cM
2 

cex 

Ha Haw o arnHll , MeaoHHble cj:>a6paxa OTKpOIOT H o oyiO 3 noxy B 3 K CnepHMB HTan&HbiX 

H ccne.a.OB8HKRX C '18CTHU8MH BbiCOKHX a HeprHA. 

npe>Kl]B BCero , HC n OnbaOBaHHB TaKKX YCKOpHTeneJI n03 B OnHT p e WHTb MHOrHe K a pl]H­

U a n&Hb!B H llO CHX nop H e Bbi!ICH8HHb18 npo6neMbl cPH3HIUI cPYHllaMeHTanbHbiX 'laC THU H 

aTOMHOC'O !!llpa II o npellenHTb nyTH pa3 BHTHII 3 TOJI Hay X H B llOMHnnllapl]HOJI o 6naCTII 3 Hep­

rHJI. BoT HexoTopble H3 TaiUix npo6neM . 

8 o 6naCTH C n 8 6b1X B36HMOll8liCTBRll H CnOITb30B8HH e ny'IKOB MIOOHOB H ITHOHOB 

BbiCOKOJI HHTBHCHBHOCTII ll8CT B03 M O>KHOCTb BblHCHHTb Cllp8Bel]nKBOCTb YHKBepc a nbHOJI 

T e OpKK cna6oro B 3 8RMOll8liCTBHII ( OflblTbl ITO 06bl'IHOMy H p8llH8UKOHHOMy 38XB8Ty MIOOHOB 

B C'83006pa3HOM BOllOpOllB, l]BT8nbHOe H3Y'I8HK8 p8llK8URORHOC'O pacnal]8 II 6eT8-p8Cil6ll8 

nH o aa H T. n. ) , y c TBHOBHTb cnpaBellnHBOCTb CPT- TeopeMbl H Bbi!ICHHTb B03 MO>KHOCTb 

a a pyweHKII c ,P-K T - HHB6pHaHTHOCTK B 3 8HMOlleliCTBR!I. B HOBblX ycnOBHIIX OKa>KyTCII 

B03MO >K Hbi M H a Kc n epHM eH Thl c MOHoxpo M&TH'IeC kHMK ueATpHHO, a T8K}I{e OnbiTbi, KOTOpbie 

noa aonHT 6onee c Tporo on pellenHTb Mace y M IOOHHo r o HeliTpHHO , o npe llenHTb e r o x e nacHTH 

H T. n . Mo>«: a o 6ylle T npo B OllHTb a ccn ellOB8 HHII p e llKHX n pou e ccoa OllHHO'IH o ro pO >K lleHHII 

ran e p OH OB B HyKnOH- HyKnOHHbiX COy llapeHHIIX 3 6 C 'IBT c na60 r0 B 3 6HM OllB JICTBHII ( npoueC Cbl 

THn a p + p -+ I + p , p + n -+ A + p H llP· ) . 

B o6nacTH can&HbiX B 3 8HMOlle llc TBKll 3 To-pe w e HK e npo6ne M bi na o H-nH OHH o r o o a aaM o -

llellc TBK H, n p o o e p xa T- H HB8pH 8 HTH OCTH, Bbl!ICHeaa e c npaoel]nHB OC TH B biBOllOB SU 3 K 

6onee B b!COKH X CH MMeTpKJI . 3 T O - 6on bcuOI! K OMnne KC K CCn el]OB a HKJI n o CTpyKType 6 T OMH O-

r o Sl.ll p8, p aanH 'IH blM SI.D.9 pHblM p e8KUHRM , B bl 3bi B 89Mbl M fiH OH8MH ; OTKpblTH 9 H H 3 Ytt9HH 9 

C B OJICTB H K B 8 HTOBblX X8p8KT8 pH C TKK H30T OITOB a T OMH blX SlllBp, p 83K O y llane HH blX OT o6nac­

T H C T 66 Hn bHOC TH no H 8l]OC T 6 TKY H B JITpOHOB. 

HecOMH9 HHO , 'q T Q HBnH ttH e H OB OrO MOWHOrO H C T QqHHK8 fiH OH OB H HyKn OH OB BbiCOKH X 

3 HeprH A fi03 BOn HT H8 nopSI .O.OK HnK 6onee fiO B biC HTb T O'IH OCT b M HOrH X B 8>K HhlX pau ee 
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BblfiOnH9HbiX HCCn9.llOB8HKA H T9M C8Mb!M CYW9CTB9HHO fiOBbiCKTb HX H8y'IHYIO U9HHOCTb. 

CHnbHOTO"lHb19 ycKop!ITenH OTKpOIOT WHpOKH9 r'OpH30HTbl .ana HOBblX HCCn9.llOB8HHA 

T81DK 9 H B o6nac ·rH .llpyr'HX H8yK : p8.llHOXHMHH, XHMHH TB9p.ll0r'O Tena, XRMH'I9CKOA KRH9TIIKH, 

6HOnO!"'HH, p8.llH8UHOHHOA TepanHR ( BfinOTb .llO ne"l9HH!I fiHOH8MH p8K8), B p9lll9HHH npo6neM 

p8.llHBUKOHHOA 6930fi8CHOCTH .llnHTenbHbiX noneTOB "lenoBeK8 B KOCMOC H T • .ll. 

Coopy>KeHHe H ocsoeHKe ycKopHTeneA THna MeaoHHoA ¢a6pHKH HBHTCH oqeHb B8>KHbiM 

3 T8fiOM H8 nyTK C03 .ll8HHll B 6y .llylll9M ewe B COTHK p83 6onee MOlUHbiX yCKOpHT9nbHbiX 

MBLUKII. 3TH nocne.llHII9, 6y.lly"'K CH86>Kellbl p83MHO>KHTenHMH u ·eATpOHOB, liBliTCll y>Ke 

KpynHbiMR 3Hep!"'OCKnOBbiMH yCT8HOBK8Mll, HMeiOWHMH np8KTH"leCK09 3H8"19HK9 ( H8p860TK8 

ll.llepHOr'O r'OpiO'Ie!"'O C O.llHOBpeMeHHOA OT.ll8"19A "l8CTH MOWHOCTR B ceTb). Hy>K.ll8 B fiO.ll06HbiX 

yCT8HOBK8X MO>KeT B03HHKHYTb T8K>Ke B cnyqae H906XO.llHMOCTK nony"leHHll fiOTOKOB HeATpo­

HOB O"l9Hb BbiCOKOA fifiOTHOCTH/d/ (nopll.llK8 1016 -1017 
H /cM

2
ceK), C03.ll8HH9 KOTOpbiX C 

flOMOI.llblO 06bi'lHhiX S1.08pHbiX p88KTOpOB MO>K8T OK838TbCSI np8KTK'l8CKH H8B03MO>KHhiM. 

2. PaaBHTHe TeopeTH"l9CKHX accnegosaHHA 

nocne TO!"'O K8K 6bin8 p83p860T8H8 fiHH99H8SI T90pHll yCTOA"lHBOCTH B yCKOpHTenSIX CO 

CllKp8RbHblMK KOHQJHryp8UHSIMK M8rHHTHbiX noneA:, 8 T8K>K8 HCCne.aOB8Hbi OCHOBHhi8 HenHHeA-

Hbl8 p830H8HCbl THfl8 

(1) 

r'.ll9 N - nepHO.llH"lHOCTb CTpyKTypbl M8r'HHTHO!"'O fiOfill, q H P - uenbie ttHcna, 

.llBnbHeAweMy HCCfi9.llOB8HH!O 6b!fiH fiO.llB9pr'HyTbl HenHHe AHble 3tPtPeKTbl B 30H8X M9>K.llY 

p830H8HCHbiMH 3H8'18HHHMH C06CTB8HHbiX tt8CTOT J:COne68HHA. 

AHana a Kposanacb "lHcneHHbie peweHKH, nonyqeHHbre c noMOlllbiO M8WHHbi BU OvHH1, 

CKCT9Mbl ypaBH9HHA 

(2) 

2r' z' 

.anSI M8rHHTHOrO flORSI BK.Q8 

H • ( r, ¢ , 0 ) • H (r) II + 'sin [a (r)- N ¢ Jl (3) 

npH p • const . 
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3TH KCCne,oosaHHSI fiOK838nK, qT () Hapsr,ay C H3M8H9HH 9M C06CTB e HHbiX 'J8CTOT KOne 6 a ­

HHftjgj, KOTOpOe CBH38KO C Ke/lHKeAKbiMH '1/leKBMH ypaBKeHKA (2), KMeeT M eC TO 3¢<jleKT 

R3MeH e HKH 8Mll/IRTYLI CB060):1Hb!X KOne6aHKA, 06yCII OB/leHHbiA B OCHOBKOM xapBKTepOM 3 8BK-

CKMOC TK MBrHHTHOro llOJIH BLIO/lb OCK Z • Mac w Ta6 3 TOrO 3¢cj)eKT8 Ll/IH HB'IB/lbHbiX 

da -1 
8MOnHTy.ll, 6 nR3KHX K ~ (~ ) , OK83bi888TCSI .O.OCT8TOqHO 60nbWHM H H e M O>K8T fihlTb 

CKOMlleHCKpOBBH 3#eKTOM 38TyXBHKH KOI1e6BHHA, KOT Opbill onpeaenHeTCH yBellK'ie KKeM 

cpe aHero MBrHKTHOrO llOilH BLIOilb pBLIRyca. !lnH ny'IKB, p83Mep KOT Op Or O B BKCKB/lbKOM 

a a npaB/leHHK Ke npeBbiWBeT 1,5 CM, 3 TKMK 3¢<jleKT8MK MO>KHO npeHe6pe'lb. 

6) 3cj)cj)eKTbl C06CTBeHKOrO llOIIH ny'iKB 

TaK x:aK .oonycK ua H - KOMnoueuTy uanpsr>KeHHOCTH MarHHTHoro n o nsr s p e 1UITH-

• -4 
BHCTCKRX UR](IlOTpOHBX llO nopHLIKy Be/lR'iKHbl paBeH 10 , npeLtCTBB/lHeT KKTepec OUeKKB 

Be/lR'IKKbl cpeaaeA KBllpH>KeKHOCTH MBrKHTKOrO llOIIH, C03):18 B8eMOl! TOKOM ny'IKB ( J ) , 

nona.oaK>wero ua MHWeHb. Mo.>KHO nox:aaaTb, 'ITO 3 T o none onHcbrsaeTCSI Bbtpa>KeHHe M 

Hz • ~ 
Eo 
;y • I<,Bol, (4) 

I<,Bo l 
,Bk . ,B 

- f ,BK (,8 + ,BO )(1-,82)8 / 2 

2 4,8,8 0 
k=~ 

<,B+,Bol 
eV - cpeLtKKA aa6op 3KeprKH aa o6opoT, K 

poaa. 

[ K ( k 
2 

l + 

wo 

E 

,B + .Bo E (k 2 ) ] d ,B 

,B - ,80 

3 11/IHITTK'ieC KHe KKTerpanbl I H II 

MaKCHMBilbKOe aaaqeaae MoaynH KKTerpana B Bblpa>KeHKK (4) LtllH ycKopKTenH a a 

3HeprHJO E - 2 E0 

11(,80 ll ~ 26,5 ' 
max 

TO eCTb 

J Eo 
R •-4,2- ·-

11 max r e V 

npH TOKe B yCKOpKTene J ~ l MB cpeaaee aaaqeaHe 

.110/IH ny'IKB Ke CKB>KeTCH Ha K30XpOKKOCTH, 

(5) 

(6) 

H - KOMROH9HTbi M8rHHTHOrO . 
OrpaHH'IeKHH, KOTOpble BKOCHT nonepe'iHBH KOMllOKeHTB 3/leKTpH'IeCKOrO llO/lH ( ~. 

nyqia, paao6paKbl B pa6oTax
110

•
111

. CywecTBeKKO MeHbwe yaenRIIOCb BKHMBKRH LIBYM 

LtpyrHM KOMllOKeKTBM 3/leKTpK'ieCKOrO llO/lH /j, r , /j, cp 

By a eM nonaraTb, 'iTO anH aaoxpoKHblx UKK/loTpOKOB senH'IHKa KOMnoa e KTbl nonH &,, 

H9.ll.OCT8TQqHa, qT06bi Bbi3B8Tb 38M9TH09 H3M8H9HH8 nepH0.0.8 o6p8W8HHSI, TO 9CTb 

6 

'I 
il 
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I 

dw 

dE 
- 0 . (7) 

3TO npe,unonO>KQHHB 6y.UBT 3JCBHB8nBHTHO OTCYTCTBHIO cp830BOrO nepeMBlllHB8HHll '!8CTHU 

s npouecce ycJCopeHHll, T.e. 3cpcpeJCTa oTpHuaTenbHoA MaCchi He 6y.ueT, H H3MeHeHHe nno,-

HOCTH MO>K9T fiORBRTbCR TOnbKO 38 c.qe't H3M9H9HHSI pA.llR8nbHOI"O W81"8 '18CTHU B crycTKe. 

TaK KaK :'lneJCTPH'<BCJCoe none ycKoplleMoro crycTKa s penliTHBHCTCKOM UHKUOTpoHe <'~KpaHa­

pyeTCll 6UR3KO paCilOUO>KeHHb!MH npOBO,[llllllHMH UOBepXHOCTliMH ,uyaHTOB KnH K8Mepbl, TO 

MO>KHO 3a,uaqy onpe,ueneHHll KOMilOHeHT nonll li> ¢ , &. csecTH K .usyxMepHoA 3a,uaqe. 

nonepeqaoe CB'!eHRe cryCTK8 B,UOUb OCBA </> (RHor,ua 6y.ueM llOUb30B8TbCll paCCTOliHReM 

6y,ueM nonaraTb 6nH3KRM K :'lunancy. c nouyocliMH 

KUK K npliMOyrOUbHKJCy CO CTOpOH8MH 2 f 2 b • B <'~TOM cnyqae 83HMyT8UbHYJO KOMno-

HaRTy 3Ue1CTpH'!eCJCOrO UOUll llOICOliUlerOCll cryCTIC8 {i,x MO>KHO npe,uCT8BHTb B BK,Ue 

{!, -X 

f 

I f 
-f 

+ 
(8) 

d '· +2:£(-1) f!, K(~).(x-,)d~·d( l • 
-oo -f I (X-') O + ( 2h k + ') 

2 

3 
K - qHCnO '18CTRU B CM cryCTJC8, KOTOpoe 38BHCHT TOUbKO OT HanpasneHHll 

B.UOUb 83KMyTa ~ ); rpaHHUbl cryCTK8 

' - + b 2,1 -
,null npliMOyronbHHJCa, 

) - eepXHllll H HH>KHllll 

' • + y 1- t• - ,[lUll 
2,1 - p- :'lnuKnca); 2 h - paccTo-

RHH9 M9>K.llY npOBO.URlllHMH llOB9pXHOCTSIMH i 

B Ta6nKue 2 npase,ueHa nouyqeHH8ll qacueHHbiM HHTerpHposaHaeM BhiPE!>KeHKll ( 8) Ha 

MalllHHe BU OHRH senH'!HHa / ~ ,u·nll npliMoyronbHHK8 R 
X "t 0 

H b • const• 1 CM. 

<'~nnanca npH D (h) • 

X • f 

Ta6uHua 2 

Ceqeaae 3nnHnc npliMOyronbRHK 

h~f 50 100 !50 50 - !50 

2 0,61 0,44 0,37 . 1,90 

3 0,76 0,55 0,45 2,35 

4 0,88 0,64 0,53 2;63 

5 0,99 0,72 0,59 2,85 

KaJC BK.UHO, npH npliMoyronbHOM ceqeHHH crycTJCa KOMnoHeHTa {i, x He 38BKCHT OT 

B ,U8HHb!X npe,uenax K npeBbiU18eT senH'IKHy {!, x ,[lUll 3UnHnca B 3-4 p838, nnoTHOCTb 
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qacTHU B cryCTKe MO>KHO BblpB3HTb qepea TOK HB HeDO.OBK>KHYKl MK!lleHb. B .aaHHOM cny-

qae Ha6op 3HeprHH aa o6opoT ( !; E ) onpe,aemieTCH BHell!HHM yCI<OpH!Oll!KM OOIIeM 

H npoii.OIIbHOll KOMOOHeHTOll OOIIH cryCTI<B, C yqeTOM 3TOrO OOIIYqHM BblpB>KeHHe .OIIH 

11HH9l!HOll DIIOTHOCTH TOKB: 

dx 

eel; •Yo x Srr 
= ~ K(x){--cos-+- Rr {K((l• K((,xld( J 

2IT {3 Y Eo R Y ':.e 
(9) 

dJ 

eV 

r.ae R aa.aaHHbill pa.a11yc Hccne.ayeMoro ceqeHHH nyqJ<a, r - KnaccHqecKHll pa.aayc 
-16 p 

npOTOHB r P - 1,535 10 CM), K ( (, x) - H.OpO ypaBHeHHH, onpe.ae11H9M09 KOH<jJHrypa-

UH9J! cryCTKB, /;
0 

- BKCHBIIbHhlll paaMep cryCTKB, 

He pe!llaH ypasHeHKH ( 9), npoKaee.aeM oueHJty BIIKHHHH npo.aollbHoro nonH, cqHTBH, 

2" R &. 
qTO eenKqHHB 9 • --V-- << 1 , nnH MBIIb!X s MO>KHO CqHTBTb cryCTOK pBBHOMep-

HO aapH>t<eHHhlM npH cooTBeTCTByiOLUHX ycnoBHHX HH>KeKuHK. Tor.aa H3 (9) .anH KpBH 

crycTKa, HB KOTOpOM ,aeJ!CTBHB C06CTBeHHOrO OOIIH yMeHblllBBT HB60p 3HeprHH 3B 060pOT, 

nonarasr: 
dJ J 
-- = --.- , MO>KHO HBl!TH 
dx R u </> 

(~)2 
Eo 

16rr
2 

r
0 

• {3y 2
·D(h) 

ec!; • • s (1- s) 

• J • (tO) 

r.ae !;<f> - B3HMyTB11bHhlll paaMep cryCTI<B, D (h) onpe.aenHeTCH H3 TB611HUbl 2, 

nnH HlllllOCTpBUHH B03bMeM npOTOHbl npK y X 1,75; {3 X 0,82; !;</> a 0,5: 

!; X 2 CM . D • 0,7 CMj • - 1/10 K nonyqKM 

v - 9,2 v J • (11) 

r.ae v [Me] J[a] . np" J = 1 MB HB60p 3HeprHII 3B 060pOT COCTBBHT eV•290K3B 

EcTeCTBeHHO, qTo ( 10) .aaeT 3BBhi!lleHHb!e peaynbTBThi no eenHqHHe Heo6xo.aHMOro 

Ha6opa 3HeprHH aa o6opoT. 

B CBH3H c TeM, qTo pacqeTbl, CBH3BHHh!e c aq,<j:leKTBMH npocTpaHcTBeHaoro aapH.aa 

nyqKa, ecer.aa npH611H>KeHHh!, a peaoHaHCHb!e a<j:l<j:leKTh!, o6ycnoeneHHb!e HanKqHeM npoeo­

.aHLUHX CTeHOK KBMepbl ( HOH aneKTpO.OOB), He npoBepHnHCb 3KCnepHM9HTBObHO .anH KOH<jJH­

rypBUHll UHKOOTpOHHb!X nyqKOB, B fla6opBTOpHH H.OBpHblX npo6neM B 1967 r. npe,anonarae,­

CH aanycK aneKTpOHHOll Mo.aena penHTHBHCTCKoro UHKnoTpoHa. Ha Mo.aena, napaMeTpb! 

KOTOpoll DpHB9.09Hbl B .OOKna.ae HB 3TOll KOH<j:lepeHUHH, npe,anonaraeTCH nonyqHTb OIIOTHOC­

TH 3BpH.aa .00 10
9 

3 09KTp,/cM
3

, qTQ .OBCT B03MO>KHOCTb HCCOB.OOBBTb BCB 3<j:l<j:leKThl, 

CBH38HHbi9 C C06CT89HHbiM flOR9M nyqK8 BflnOTb .0.0 TOKOB BHyTp9HH9f"O nyqK8 8 .0.9CSITKH 

MIIOOHBMnep, 06LUHll BH.O COOpy)l{aeMOl! MO.aenH OOKB3BII HB pHCyHKe, 
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3. UeHTpanbHaH onTHKa B penHTHBHCTCKOM UHKnoTpoae 

nn11 o6ecneqeHHR H8)le>KHOI pa60Tb! CHCT8Mb! CT86HnH38UHH cP83b! nponeTa/ 
121 

H yMeHb­

W8HHR 8MnnKTY Jlb! CBOOOJlHb!X KOne6aHKI HOHOB, OT KOTOpb!X CYUl8CTB8HHO 38BHCHT 3cPcP8KTHB­

HOCTb CHCT8Mb! Bb!BO)l8 K cP830B08 pacnnb!B8HK8 cryCTK8 ROKOS/ 
131

, H800XO)lHM0 0 'ITOOb! np11 

38XB8T8 B 11pOU8 CCe H30XpOHHOrO yCKOp8HKR cP83b! HOHOB H8XOJlKnHCb B npeaenax - 15° ~ </> ~ 

+ 15° 0THOCHT8nbHO M8KCHMyM8 yCKOpRIOUl8rO H8npJ1>K8HIIR, J.10Hhl C OTpHU8T8nbHb!MH 

cP838MH KCnb!Tb!B810T 3n8KTpK'18CKyJO Jl8cPOKYCHpOBKy, H JlnR TOro, 'ITOObl 11308>K8Tb HX noT8pK 

B H8'18ne JlBH>K8HHR, OblnO p8W8HO BB8CTII CJlBHr cP83b! HOHOB H8 nepBOM nonyo6opOT8 npa­

finK3HT8nbHO aa 20° B nono>KHTenbHOM aanpasneHKH no cxeMe, npeano>KeHaoA B pa6oTe
1141 

BseaeHHb!A CJlBKr q,aabl aon>KeH 6b!Tb CKOMneHCHposaa B MOMeHT Bb!xoaa ny'!Ka Ha paaayc 

RHaoxp.' COOTB8TCTBYIOUlHA H8'1Bny K30XpOHHOrO yCKOpeHHR, neTMbHbll 8H8nH3 JlBH>KeHHR 

HOHOB np11 y'leTe peanbHOro pacnpeaeneHHR MBrHHTHoro H 3neKTpaqecKoro noneA 61o1n Bhlnon­

HeH a a M8WHHe BU OHHH
121

• MarHHTHoe none aaaaaanocb aHanHTK'IeCKHM sb!pa>KeHHeM 

H ( r) • H 0 0- hr~), KOH,PHrypauHR 3neKTpHqecKoro nonR onpeaenRnacb Ha aneKTponHTH'IecKoA 

B8HHe. np11 Ho •6370 a /eM, h •8 10-
6

(cM
2

) H Ha6ope 3HeprHH 400 K3B/o6opOT R•35cM 
H30Xp. 

JlOCTHraeTCR H8 Jl8CRTOM OOOpOTe, npH'18M cP83b! pacnonaraJOTCR CIIMM8TpH'IHO OTHOCIIT8nb-

HO M8KCHMYM8 yCKOpR10Ul8rO H8npR>K8HHR, 8 HX o6n8CTb Cy>K88TCR npa6nH3HT8nbHO B )l88 

paaa. 

3KcnepaMeHT8nbH8R npoaepKa CIICT8Mbl ueHTpanbHOH onTHKH anR PU aa 700 M 3 B 61o1na 

BhinOnHeHa H8 MO)l811H penRTIIBHCTCKOrO UIIKnOTpoHa C reOM8TpH'I8CKHM K03cPcPHUII8HTOM nO)lO­

OKR 1:2
11 51

• B peaynbT8Te aHanaaa nony'leHHhiX aaKHbiX MO>KHO caenaTb BbiBOJl, 'ITO 3Kcne­

pHMeHTanbHo noao6paHH8R reoMeTpHR ueHTpanbHoA o6nacTH JlOCT8TO'IHO xopowo coenaaana c 

TeopeTH'I e CKH pacc'IHT8HHOA. DpH 3TOM no cpaBHeHHJO c CHCTeMoA 6ea ueHTpanbHOA onTHKK 

yMeHbWKI1CR cnaa TOKa Ha nepshrx o6opoTax, ynyqwanacb rpynnRpOBKa ueHTpOB op6HT BDJ1113H 

reoMeTpH'I8CKoro ueHTpa ycKopHTenR, yMeHbWHnKCb aepTHKanbHb!e paaMepb! nyqKa Ha Manb!x 

p8JlHYC8X, 3H8'1HT8nbHO yny'IWHn8Cb cPOpM8 HMnynbCa TOK8 yCKOpR8Mb!X '18CTHU. 

4. PaaBHTHe UHKnoTpOHHoro MeToaa ycKopeHHR 

Ha paccMoTpeHHR 3 ,P,PeKTOB npocTpaacTseHaoro aapRaa cneayeT, 'ITO anR ysenR'IeHHR 

npenenbHOA HHT9HCHBHOCTH 8 penHTKBHCTCKHX UHK110TpOH8X H906XOJ1KMO yaenHq9HH9 C06CTB9H­

Hb!X '1 8 CTOT KOne68HKI ( Qr,s > 1) H yBenH'IeHHe H800pa 3HeprHII HOHOM 38 O)lHH OOOpOT, 

J.1 n e psoe , H BTOpOe ycnOBHe B03MO>KHO OCyUl8CTBIITb B KOnbU8BbiX UHKnOTpOH8X C 

BH8WH81 HH>K8KUH8A '18CTHU. npa 3TOM, T8K K8K npeaenbHbll TOK BHyTp8HHero ny'IK8 Jlnll 

Q r , s > 1 .llOCTHr'8 9 T C OT9H MHllllH8Mllep, J].8llbH9AW99 YB911H'I9HK9 >K9CTXOCTH CllCT9Mbl ( xait 

3 T O HMeeT M ecTo s SOC ) He Bhi3b!saeTCR Heo6xoJlHMOCTbJO . CyUlecTseHHoe ysenK'Ie Ha e 

l.IHC 118 'H93 88H CH MbiX' 3 119M9HTOB M8r'HRTHOA CKCT9Mbl npHBO.OHT, K8K H389CTHO , K C T8THCTH-

'1 8CKOMY y e e nH'I e HHJO aMnnHTYll c so60JlHhiX K o ne6aHHA npa c oxpaHeHHK >KSCTKoro aonyc Ka 
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HR COOTBeTCTBYIO!UHe rapMORHKH, 61lii3KHe K 3HR'IeHHIIM C06CTBeHHbiX 'IRCTOT KOne6aHIII. 

J.1 ano>KeHHhle coo6 pa>KeHRII yKRahiBRJOT aa uenecoo6paaHOCTb paccMoTpeHII!I CTPYKTYP MRrRII,... 

HOrO 00011 KOObUeBOrO TIIOR C He60nbWHM 'IIICOOM :i>OeMeHTOB II yCKOp!I IO!UIIX CIICTeM, o6ecne­

'IIIBRIO !UHX 6 00bW OI DpllpOCT 3Hepr11H IIOHOB 38 060pOT. 

HecKonbKO o6oco6neR aonpoc o6 Kcnonb30BRHIIII B KR'IeCTBe MeaoHHOI ¢a6pHKII JlJIHei­

Horo yCKOpHTen!l. He Bbl3biBReT COMHeHIII TOT ¢aKT, 'ITO HR COBpeMeHHOM :i> Tllne p83BIITIIII 

OIIHeiROMy yCKOpiiTenJO TPY.llRO KOHKypllpOBRTb C KOObUeBoA. MRWHKOA npK cpe.oHHX TOKRX, 

6 nli3 KHX K 1 Ma, qTQ CBR38HO B OCHOBHOM C HllJUI'lH9M CK.B8>KHOCTll M e >K.O.Y RMnynbC8Nll, 

KOTOpRII onpe.oen!leTC!I 600bWOA Benii'IIIHOA OOTepb HR norOHHOM MeTpe peaoHRTOpa niiHeAHoro 

yCKOpHTenll. 0.£lHRKO npH nepexo.oe X HHTeHCHBHOCTSIM - 100 MR MO!UHOCTH Dy'IXOB 6y.£lyT 

c y !lleC TBeHHO npeBbiWRTb 3TH DOTepH 111 npeHMyllleCTBR KOObUeBbiX CHCTeM 8 :i>TOM c nyqae 

y >Ke He O'leBH.£lHbl, 
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