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AHHOT8UHH 

B pa5oTe npeanaraeTcH Hcnonh30BaHHe UHKnoTpoHa c nepHoaHqecKHM 

MarHHTHhiM noneM an.H ycKopeHHH MHorosap.HaHhiX HOHOB. noapo5HO HCCne-

aoBaHO <Jla30B09 aBlOKeHHe ll:OHOB B TaKOM yCKOpHTene; KpaTKO paCCMOTpeHbl 

ycnOBHH npOCTpaHCTBeHHOH YCTQHqHBOCTH; npHBeaeH op:n:eHTHpOBQqHbiH pacqeT 

napaMeTpOB UHKnOTpOHa an.H yCKOpeHHH MHOrosapHaHhlX ll:OHOB C OTHOWeHaeM 
x/ 

sapHga K Macce B aHanasoHe 1/3 - 1/7. 

x/ · /1/ 
Pa5oTa B~nonHeHa B 1957 roay 
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l.BBe.lleHHe 

B nocne.llHee BpeMH 6onbwoe aHaqeHne .llDH H.lJ.epHol ¢uanKn npno6peTaroT 

9KCU9pHM9HTbi no nayqeHHID B38HMO.ll eficTBHSI TSI)K 9DbiX MHOI"038pH.llHbiX HOHOB C 

BewecTBOM. B CBHan c 9THM cTaHoBnTcH aKTyanhHOfi aa.llaqa nonyqeHHH nyqKoB 

. 1 6 
MHOI"03apH.llHbiX HOHOB 1 HM9IDWHX HMllYDhC .llO 2. 0 9oCM H llHT9HCHBHOCTb .llO 

H9CKODbKHX_MnnnnaMnep. O.llHHM na MeTO.lJ.OB nonyqeHHH TaKnx nyqKoB SIBDSieTcH 

ycKopeHne MHoroaapH.lJ.HhiX noHoB B unKnoTpoHe. UnKnoTpoH noaBonSieT nonyqaTb 

H906XO.llllMbi9 TOKH MHOI"038pSI.lJ.HbiX HOHOB 1 O.llH8KO .llOCTII:lK9HH9 9HeprH8 1 COOTBeT-

6 
CTBYIDWHX HMllYDbCY 2.10 9oCM 1 CBH38HO C 60DhWIIMH TeXHJiqecKHMll Tpy.llHOCTSIMIIo 

TaK KaK M8KCHM8DbH8H KHH9THqeCK8H 9HeprHSI HO~OB 1 nonyqaeMaSI B UHKnOTpOHe, 

nponopunoHanhHa 

.llY8HTe I ~ 

KB8.llp8THOMY KOpHro ll3 8MllDHTY.llbi YCKOpSirowero H8IIpSI:lK9HHSI Ha 

""-' ~ I • Heo6XO.llRMO IIpHMeHHTb qpeaMepHo BbiCOKOe ycKopSI-

rowee HanpSI:>KeHne, KoTopoe KpoMe yBennqeHn:H aaaopa aneKTpoMarHn:Ta BneqeT aa 

co6ofi 3HaqHT9DbH09 yBenaqeHH9 MOWHOCTll BhlCOKoqacTOTHOI"O reHepaTopa. 

B HacToSiwel pa6oTe npe.llnaraeTcSI IIpHMeHHTb .llDSI ycKopeHHH MHoroaapSI.ll-

12 3 4 5 61 
HbiX HOHOB UHKDOTpOH C nepHO.lllJqecKHM M8I"HllTHbiM UOD9M 1 1 1 1 

• 3TOT UHKno-

TpoH HMeeT pacTywee no pa.llHYCY 1 B cooTBeTcTBHH c ycnoBHeM peaoHaHca .llnH 

.ll8HHOro noHa, MarHHTHoe none. BepTHKanhHaSI ¢oKyc:~rpoBKa qacTnu ocymecTBnSieT

cSI q:pe.llYIDWHMHCSI !'p8.llH9HT8MH M8I'HHTHOI'O IIOnSI 1 KOTOpbie o6paayroTCSI 6na!'O.lla

pSI nepHO.lJ.HqecKOMY H3M9H9HHID nonSI no 83HMYTY H pa.llHYCY 1 np:~rqeM M8KCHMYMbi 

HanpSI:>KeHHOCTH MarHHTHoro nonH paciiono:>KeHbi Ha cnHpanbHbiX nHHHHX. EcnH poeT 

IIODSI TOqHO COOTB9TCTByeT pOCTY 9H9p!'HH HOHa C .ll8HHbiM OTHOW9Hll9M aapSI.lla K 

I ~~.--~.: I 6 6 M8CC9 ).o v~ 1 TO yCKOpSirowee HallpH:>K9HH9 MO:>KeT biTb 9CKOHeqHo 

M8DhlM ll orp8HHqHB89TCSI CHH3Y TOnbKO TOqHOCTbiD BhlnODH9HHSI 38KOH8 H3M9H9HHSI 

nonSI, ecna npeHe6peqb a¢¢eKTOM nepeaapSI.llKH HOHOB H pacceSIHHeM Ha raae. 

nnH HOHOB C .llPYI'HM OTHOW9HH9M 38pSI.ll8 K Macce 38KOH IIOnSI 6y.lleT OTnHqaTbCH 

OT pe30H8HCHOI'O H ¢aaa YCKOpSirowero HaUpSI:>K 9HHSI B MOM9HT IIpOXO:lK.lJ.9HHSI qac

THUbi qepea yCKOpSIIDWYID wenb 6y.lleT H3M9HSITbCSI • 3TO H3M9H9HH9 Onpe.ll9DSI9'J' 

BenHqHHy H906XO.llHMOI'O YCKOpSirowero HaiipSI:>KeHIIH Ha .llY8HT9 .llnH IIonyqeHHSI 

38.ll8HHOI'O HMnynhC8 qaCTHUo 

8 H8CTOHwe8 pa6oTe H8H.ll9Hbi o6wHe COOTHOW9HHSI H paccqlJT8Hbi H900XO.llR

Mbie yCKOpHIDWH9 HaiipSI:lK9HHH . .lJ.DSI YCKopeHIIH MHOI'038pSI.llHbiX HOHOB C 38.ll8HHbiM 
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H HTepB8llOM OTH0ill9HHSI 38pSI.ll8 K Maeee J~!!!;J :s;; 5/fu641!• 

2. cfla30B09 .llBH:tK9HHe HOH8 

l.JaeTOTa o6pameHHSI B MarHHTHOM none HOH8 e 38.ll8HHblM ~· 

onpe.uenSieTeSI Bbipa:m:eHHeM 

tAl· = € c Jl{e) 
f £.;0 k+ 'flY! j,.' 

r.ue ~- SHeprHSI nOKOSI HyKl10H8 1 ~~- 9H9prHSI nOKOSI HOH8 0 

Ill 

Heo6xo.uHMO Ha:il:TH aaKoH BOapaeTaHHSI SHeprHH .unSI HOHa e onpe.ueneHHbiM 

~. B .uanbHeiilUeM see Bbipa:m:eHHSI BbiBO.llSITeSI B HepenSITHBHeTeKOM rrpH6n-H:m:e-
.J/' 6 

HHH, TaK K8K .ua:m:e IIPH HMIIYllbee HOH8 2.10 9oeM H fi = 113 3H8'!9HHe 

;4· == :p. eoeTaBnSieT TonbKO 0,23, KHHeTH'IeeKaSI aHeprHSI HOHa orrpe.uenSieT-

eSI K8K 

w =~·t.ZW;,-' 121 

r.ue ~- KHH9TH'!eeKaSI aHeprHSI HYKllOH8, 

Yfa Bbrpa:m:eHHi!: Ill, 121 11 yenoBHSI ~· =: ~ 38KOH B03paeT8HHSI 

MarHHTHoro nonSI rronyqaeTeSI B BH.lle 

lf{z) = Ho[i+ #;,{2) ~·.2 7 
Eo,.., ~ j" /31 

r.ue flo- H8IIpS!:tK9HHOeTb MarHIITHOro I!OllSI B U9HTpe yeKOpHT9l1SI. 

cflopMyllbl 11 I, /31 IIOK83biB8lOT1 'ITO .llllSI yeKopeHHSl HOHOB e paanH'IHblMH J;• 
Heo6XO.lllfMO H3M9HSITb qaeTOTy yeKOpSIIOIUero 9l19KTpiiqeeKoro I!OllSI H 38KOH poeTa 

M8rHIITHOrO nOllSI no pa.uiiyey, npn 9TOM B9llll'IHH8 yeKOpSilOIUero HaiipSI)K9HHSI 

6y.ueT OIIpe.uenSITbeSI TOllbKO TOt{HOeTblO Bbli!OllHeHHSI 38.ll8HHOrO 38KOHa IIOllSI H 

eTa6HnhHoeTblO qaeTOThl, TaK KaK aaKoH rrong B rrpoueeee pa6oThl yeTaHOBKH H3Me

IISITb .llOBOllbHO TPY.llHO, TO Bhi6npaeTeSI poeT 

TO !e. , 38KlllO'I9HHOMY Me:m:.uy f~ II 

Bhl6paHO T8KllM, 'IT06hl yeKopeHHe HOHOB e 

MHHHM8llbHOM yeKOpSilOlU9M HaiipSI:tKeHHHo 

nong, KOTOpb!H eOOTBeTeTByeT KaKOMy

J~ . 3Haqenne }c .uon:m:Ho 6biTb 

~~ n }~ oeymeeTBJIHJioeb rrpn 

/1 
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EcnH 0 TO cPll3ll HOHll H3MeHSieTCSI 0 H 9TO H3MeHeHHe BMeCTe C 

.nonyCKllMH Hll MllrHHTHOe none onpe,nenSieT BenHqHHY yCKOpSIIOIUero HllnpSI:>KeHHSI, 

LJ:T06bi yBenrrqHTb .nonycTHMhii! HHTepBan H3MeHeHHSI cPll3bl HOHll MO:>KHO, KllK H B 

o6biqHOM UHK1l0TpOH.e 1 npHMeHHTh TaKyiO nO,llCTpOi!Ky MarHHTHOrO n01lSI 1 qT06bi KpH

BaSI pe3oHaHcHoro pocTa nonSI .nnSI .naHHoro rroHa nepeceKanacb c KpHBOi! .nei!cTBn

TenhHOro pOCTll nonSI He B UeHTpe1 a B HeKOTOpoi! TOqKe Me:>K,ny UeHTpOM H KOHeq

HbiM pa.nHycoM. C.nBrrr ¢a3hi 3a o6opoT HOHa 1 Bhi3BllHHhii! oTnHqHeM MarHHTHoro 

nonSI Ha .naHHOM pa.nHyce OT pe30HaHCHoro, onpe.nenSieTcSI ¢opMynoi! 

'/41 

PeaoHaHcHoe MarHHTHoe none, Heo6xo.nHMOe .llllSI ycKopeHHSI rroHa c onpe.neneH-

HhiM 0 HMeeT BH.ll 

/5/ 

.[lei!CTBHTellbHbii! 3llKOH MllrHHTHOrO nOllSI MO:>KHO onpe,nenHTh Bbipa:>KeHHeM 

/i{'lJ =flo[ I+ c -f:: +A}, 
r.ne C - K09cPcPHUHeHT 1 38BHCSIIUHi! OT -/; H t 
onpe.neJtSIIOIUaSI no.ncTpoi!Ky MarHHTHoro nonSI .nnSI pa3nnqHhiX 

Koa¢¢rrurreHT C MO:>K~o Hai!Trr H3 ¢opMynhi /3/: 

c ~ &1.2 
ll;,·7 . 

/6/ 

- nOCTO SIHHllSI 1 

171 

Ecnrr no.ncTaBHTh /5/ n /6/ B /4/, TO MO:>KHO HafiTH B HepenSITHBHCTCKOM npH6nH-

:>K eHHH 

/fR I :fU:·.== ,t7lf {1-c;-f!- J. J 181 ~ M Lj ,; I 

npHplliUeHHe KHHeTHqecKoii 9HeprHH 38 o6opOT .llllfl HOHll C onpe.neneHHhiM 1,. 
paBHO 

/9/ 

r.ne At«J- MllKCHMllllhHhifi Ha6op 9HeprHn 38 o6opoT~ no.ncTaHOBKa /9/ B /8/ 

.n aeT 
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d~'f) :::: ,2'7 fct~c)lYL- Aj a !Ail A~-ze fi.~ 0 
1101 

n ocne HHTerplipoaamur I 101 nony'IHTCSI Bbrpa)KeHn:e 

-- w/ £li.. ~t? ::: -ff;-;(1-c) c-'. -Au!AW,.+~m 
OJ w,-c c..-,.4 0# rtl J I 111 

rae Po - HB'IBnbHBSI 4Jaaa HOHa • 

.DnSI KOHe'!Horo paaHyca n:a ¢opMynbr /11 I MO)KHOll: Hall:TH: 

fH, :::: A. liz./ -(- 7/JE:..,.; J'l-. IJ~;/:;l /Ju:urd--;lf/H.//2) 1121 
ft'.fK 4-C f/(7-c) /?#-cJ ( .. --7" T" o 

To'!Ka noaopoTa ¢aabr onpeaengeTcSI H3 ycnoBHSI /1-=:o 1 npH 9TOM 

- £< .. /z. 
~7.- -f-C -' 

1131 

rae U1'l - KfiH8TH'I8CK8SI 9H8pi"HSI li:OHa, COOTB8TCTBYIOill8SI 4Jaae ilOBOpOT8
0 

Ha paan:yce, cooTBeTcTByromeM cpaae noaopoTa, Bbrpa)K eHHe I 11 I c y'IeToM 

I 131 npn:MeT BRa 

h == ± /"! w..-i-cJ u.~A.,.,@ -~m)' 1141 
. /{" 4-c· ( Y" re. . 7 'l. • 

noacTaBHB B cpopMyny 1121 BMeCTO h Bbip8)K8Hll:e I 141, MO)KHO nony'IHTb 

~ . .t. .L :.2 
tJU{,~· = It «;c!Wt~cf(pM~-~}~~r,.--1lifl.f'{)ij 

0 
1151 

n oacTpOll:Ky MBI"HHTHOI"O nonSI A MO)KHO. Bbl'IHCnHTb H8il0Cp8.llCTB8HHO H3 Bbipa-

)K eHHSI 111 I, npH z = 'ZIC 

j=: IM·~e (j-c} -f il~.,- £~'..~a/ , ) 
. ,2 /.;4• ,_!ij"Vf11c (TYII'&.T4 -~9k • 1161 

EcnH noacTaBHTb · 1161 B 1131; TO MO)KHO HBfiTH KHHeTH'tJeCKyro 9Heprliro lfOHa 1 

COOTB8TCTByromyro TO'!Ke ilOBOpOTa cpa3bi 

Jt :::: W,·l£ + A We.,· £;..,· • 
h. ,2 ~li'll&./-1-~] 

0 

/171 
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Ecm1 -1f/n~ =~f?, , T.e. CABHI' cpaa B 060HX HanpaBneHHSlX OAHHaKOB, TO 

A- /18/ 

nnst onpe.neneHHSl BhlCOKoqacTOTHOI'b Harrpst~eHHSl B ¢opMyny /15/ He06XOAH-

MO IIOACTaBHTb COOTBeTCTBY!OIUHe Bbipa~eHHSl AnSI BennqHH . ..d ~./ , ~/( , C _, 

Eo.~ H3 cpopMyn /2/, /7/. /9/, HMeH npn aToMy B sn.ny, qTo Ha KDHeqHoM pa.nnyce 

AnSI BCeX IIOHOB /(.It • .2-lt =:~. 0KOHqaTenbHO nonyqHTCSl Bbipa~eHIIe 

/19/ 

' 
I'Ae C"ff- Sf!:epi'HSl IIOKOSl IIpOTOHa; ~- KHHeTnqecKaH SHepi'HSl IIpOTOHa, HMeiQ-

l!l9I'O Te ~e ~·tz'k , qTo H AaHHbiH UOH; -ek;- SHepl:'HH
1 

nonyqaeMaH rrpOTOHOM 

aa o6opoT. 

Ecnn ~· < fc , TO Bbipa~eHIIH IIOA KOpHeM TaK~e H3MeHst!OT 3HaK, H cpop-

Myna /19/ IIpHMeT BHA 

/20/ 

J. == UJe(j/--lc~.;. e l{ IA~t../// --14M///) 
/211 . ,t ~P ,tij,. J,fo ( ,..,"r• rK • 

Cne.nyeT HMeTb B BH.ny, qTo B paccMaTpHBaeMoM ycKopnTene MarHHTHast cpoKycH-

pOBKa HaqlfHaeTCSl B6nH3H U9HTpa Mai'HHTa, IIOSTOMy o6naCTb IIpiii'OAHbiX Haqanb

HbiXcpaa COCTaBnsteT -t<% < :- • 

YcKopstiOmee Hanpst~eHHe, onpe.nensteMoe cpopMynoil: /19/ .non~Ho 6bi'rb ysenH

qeao Ha BenHqHHy, o6ycnoBneHHY!O HeToqHbiM BbiiiOnHeHHeM aa.naHHOI'O 3aKOHa Mar-
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HIITHoro llOJISlo 

n1 
STa BeJIII~IIHa aaeTcn· Bhlpa*eHlleM 

,e"/(= 
(I 

R tvelc . ·<-IH> 
(JAcfP,. -~} flo 

/.221 

3aKOH pocTa MarHIITHOro llOJISI Bb!ollpaeTCf! T8KIIM 1 ~TOObi Bee IIOHbi1 HM910I.Ull9 

onpeaeneHHhlft a11anaaoH t· , Mornll ycKopHTbCfl ao npeaeJibHoro paa11yca. 

npH OaHOM H TOM *e 3Ha~eHHH yCKOpfi!OI.Uero H8llPfi*9HIISio nepexoa OT oaHoro 

}; K apyroMy ocymecTBJisreTcsr li3MeHeHHeM ~acTOTbi ycKopsr!Omero nonsr, cornac

HO cpopMyne I 1 I, H Heoonbwoft noacTpoltKoft MarHIITHoro nonn. npliM9HHB aTo 

YCJIOBHe, H3 1191,1201 MO*HO onpeaeJIHTb 

~ -~ .l. ..t I 5c- · J,_,_ -J~J-.., +J~ . 

3. npocTp8HCTB9.HH8Sl ycT.Oit•rHBOCTb 

1231 

npocTp8HCTBeHH8Sl yCTOit~HBOCTb B YCKOpHTeJie Ooecne~HB89TCSJ 83IIMYT8JlbHOft 

BapHauHeil: H8ilpH*9HHOCTH MarHHTHOrO llOJISI, .llJISI MeaHaHHOlt ilJIOCKOCTII 3830pa 

aJieKTpOM8rHHTa npHeMJI9M8SJ B8pH8UHSJ OllHChlB89TCSl 38KOHOM: 

4 =flo [I+ Jf'-jfi+~ -1#t(j -A'?J}) T241 

rae .!U- paaHaJibHbiil: war CTpyKTypbi MarHHTH·oro llOJIH1 ./f/- 'IHCJIO cnnpa-

neil:. 

Heo6xoaHMaH rnyoHHa aapHaUHH MarHHTHoro nonH I If I 
151 

cpopMyne ~ == yr.fi~ ;;~I i~ ./f/.1$c • 
Bbi~HcnneTc n no 

1251 

HeaHa~IITeJibHoe nepeMemeHHe pa6o~ea To~KH Ha o6nacTH ycToli~HBOcTH B 

npouecce YCKOpeHHSI no3BOJIH9T H309*8Tb pe30H8HCHbiX f!BJieHHlt B YCKOpHTeJie 1 

a JISJ KOTOporo npea eJibHbie HMnyJibCbi ~aCTHU He npeBbiWa!OT 3Ha~eHHSJ M zk; 
6 

2.10 a,cM, KaK 6yaeT noKaaaHo HH*e , ycToA~HBOCTb aBH*eHHH ~acTHU B TaKHX 

UHKJIOTpoHax MO*eT obiTb o6ecne~eHa npH rnyoHHe BapHaUHH ~ 1 oJIH3KOA K 

5%, npH 9TOM BapHauHSI M8rHHTHOro nOJISl He BJIHHeT Ha cp830Bhllt pe*KM YCKOpeHKSJ 

.n1 
~aCTHU , 
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18 91 
B pa6oTax ' noKaSaHo, 'lTO cosaaHae_Bapaauaa MBrHHTHoro nonn rropnaKa 

5% MOJKeT 6biTb OCyiUeCTBneHO C TIOMOillblO rrpHMOyrORbHbiX· WHMM 1 BSOrHyTbiX 

DO RIIHHHM MBKCBMBRbHOH HarrpHMeHHOCTH MBrHHTHOrO TIORH. TeopeTn:qecKUe n:ccneac..

BBHBH H 8KcnepaMeHThl 1 rrpoBeaeHHhle B 1958 roay HB Moaenu UHKROTpOHB C nepn:o

anqecKIIM MBrHHTHbiM noneM, yKB3biBB!OT HB Heo6xoaHMOCTb yqeTa HenBHeHHbiX 

acpcpeKTOB I BbiSbiBB!OIUBX paCl{B'lKY CB060aHbiX paananbHbiX KOne6aHHii: 'lBCTliU 

B ueHTpanbHOii: o6nacTn ycKopnTenn, rae 'lacToTa ax 6naaKa K eLUUlH.Ue. Benn'lnHa 

rpaaneHTa cpeaHero nonn, npu KoTopoM BOSHBKaeT HenaHeii:Hhlii: paauanbHhlH peso-

HaHc onpeaenneTcH Bbipa:m eHneM 

rae a -IJ 

uua BeccenR nHaeKca 

0apaMeTpbi MBrHBTHOrO TIOnH .,A/ U ./" aonJKHbl 6biTb Bbi6paHbl TBKUMU, 

'lT06br rpaaueHT nonn, HaitaeHHbiii: us Bbipa:meHaH 1261 6hm MeHbwe rpaaueHTa 

a eHCTBUTenbHOro MBrHBTHOrO TIOnH, onpea enHeMOro HS cpOpMynbi 161 1 HB'lUHBH C 

paauyCOB., COOTBeTCTByiOIUUX nepBbiM o6opoTOM UOHOB. 0pOBeaeHHbie pacqeTbi no

KBSbiBB!OT1 'ITO anH yHU'lTOJKeHUH BnBHHUH HenuHefiHOrO pe30HBHCB rrpH He6onbiUUX 

Benu'luHax Bapn:aumi I c;' I Hau6onee uenecoo6pasHo HMeTb B ueHTpe pesoHaHc 

B hi we 'leTBepToro nopnaKa, T.e. 'lHcno cnupaneii: a on :mHo 6biTb ...4/' = 5 .;- 6. 3Ha-

q eHHe BenU'lHHbi A Bbi6BpaeTCH US paBeHCTBa 1261, oaHaKO 8TO SHB'leHHe He 

aonJKHO 6biTb MeHbWe MBKCHMBnbHOH' BMTinirTyabi paauanbHbiX Kone6aHHll npu sa

a BHHOM YCKOpHIOIUeM HarrpHMeHHH HB ayaHTBXo Scnu 8TO HBTipHMeHBe COCTaBnSieT 

100 - 200 KB 1 TO SHB'leHHe BenH'lHHbi .;t aonJKHO 6biTb He MeHee 4 of 6 CM. 

Pac'leThl HenuHefiHoro pesoHaHcHoro acpcpeKTa B ueHTpe UHKnoTpoHa 6hlnH 

noaTBep:maeHbi Ha aeii:cTBYIOIUefi t1oaenn ycKopnTenn. 

4. 0 p U no JK e H H e 

.Unn HnniOCTpaUHU npeHMyw:ecTB 1 KOTOpbi& HMeeT UHKnOTpOH C nep~OaH'leCKHM 

MarHHTHbiM noneM nepea 06bi'lHbiM UUKROTpOHOM TipHMeHUTenbH? K ycKopeHU!O MHO

rosapHaHhlX UOHOB, MOJKHO rrpOBeCTU OpUeHTHpOBO'lHhlii: pacqeT TBKOii: yCTBHOBKH CO 
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CJie.llYIOIUHMH OCHOBHbiMH napaMeTpaMH: 

Ho 16000 s, t,_= 130 CM, 

npH !"'-'-= 1 13 H ~ll'tU& = 1/7 H3 tPOPMYJibi /231 nonyqaeTCSI !c =o113,45. 
Cpe.llHee· MarHHTHoe none MOJKHo aanHcaTb B BH.lle 

11(2)"' ll.ji+ .IJ/fl.JJ, 
ZQO = {R;; 

W, = 215 Msa. 

127 I 
I".lle 

• no.llcTaHOBKa B 127 I ~ =- 2/( .llaeT: H('Zic)=163Do s, 

BHH: 
PacqeT ycxopSiromero HanpsDKeHHSI npoao.llHTcH no ¢opMyne 1191, · npn ycno-fi = Do, ~ =- 64°, flr =64° H .llaeT cne.llyromee 3Ha<JeHne: 

e~= 265 Ksa. 

Ycxopgromee HanpSI)!{eHHe, o6ycnoaneHHoe HE!TO'IHbiM BbrnonHeHHeM aaxoHa pocTa. 

<J:!t. .... = 2 5'10-4 
lfo r ' ' 

M8I"HHTHOI"O nong, onpe,lleJISI9TCSI !j:lOpMyJIOH /221, npn 

d'H~4 s, nonyqaeTcSI 

e·l{.z = 55. Ksa. 

AMnJIHTY.lla ycxopHromero HanpSI)!{eHHH npH .llByx .llYaHTax 6y.lleT paBHa 

~ =I(Kt+Vo~J = 80 KB, 

Pac<JeT rny6HHbl Bapnaunn M8I"HHTH0f'O nong npOH3BO,llHTCSI no ¢opMyJie 1251. npn 
,// 6 .1 4 > - ·-; == CM; -f'c = 1/3,45 

~ =0,051. 
He06XO.llHMaSI I"Jiy6HHa BapH8UHH COCT8BHT: 

151 113 06JiaCTH YCTOH'IHBOCTH 1 npHBe,lleHHOH B pa6oTe , BH.llH0
1 

'ITO C06CTBeHHbie 

'18CTOTbi P8.llH8JibHbiX H BepTHK8JibHbiX KOJie6aHHfi paBHbi COOTBeTCTBeHHO: 

't=O; Q.,_ = ~()/ ~..? =(). 
/ 

-z = z" ; r;-z ::: ( o.z ,. ~ :; ~ f.!,.j 
TO ecTb

1 
pe30H8HCHbie 30Hbl HH no pa.z:tH8JibHbiM

1 
HH no BepTHK8JibHbiM Kone6aHHSIM 

He .ll0CTHI"8IOTCSI, 

rpa,llHeHT Cp9.llH9I"O nong, COOTBeTCTBYIOIUHfi I"paHHUe 06JiaCTH HeycTofiqn-

BOCTH .llJIRHeJIHHefiHOI"O 
pa.llHanbHoro peaoHaHca B ueHTpe ycxopnTenR, HaXO.llHT-

CH na Bbrpa)!{eHHSI 1261. B paccMaTpnaaeMoM cnyqae npn ao = 4 CM 9TOT I"pa-
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ll H9HT paBeH 

ddllfJ = 0,05 a /eM. 

3aBHCHMOCTb .oeftcTBHTenbaoro rp~.oHeaTa cpeaaero nonst oT paaHyca npH 

}c = 1/3,45 HMeeT cneayrowHft BRa: 

cltf(tl = 0,035• ~ a/eM. 

KaK BHllHO Y*e npH 'l = 2 eM aToT rpaaHeHT npeBbiwaeT rpaHH'!Hbifi rpaaH

eHT aenHHeftaoro peaoaaaea H1 eneaoaaTenbHo, HenHHefiHbifi a¢cpeKT 5yaeT non-

HOCTbiO HCKniO'IeH, 

LlHanaaoH H3MeaeHHH 'l:aCTOTbi yeKopstrowero nonst, Heo5xoaHMbifi anH ycKope-

HHH HOHOB t 1/7 113 1 HaXOllHTCH H3 cPOpMynbi /1/: 

/,w, = 3,48 Mrru, 

;/I'KMr. = 8,13 Mrru. 

noacTpOftKa MarHHTHOro nonH .QnH TOro )K9 .QHana30Ha H3MeHeHHH :t• 
HaXOllHTest H3 Bb!pa)K9HHSI /21/: 

3.10-3 

. -3 
.. -8,8• 10 • 

J.1a npRaeaeaaoro pac'l:eTa MO>!<.HO aaKniO'l:HTb, 'ITO npRMeaeaHe uHKnoTpoaa 

C nepHOllH'l:9CKHM MarHHTHhlM noneM anst yCKOp9HHSI MHOroaapHllHhlX HOHOB no3BO

nHT1 ao-nepBbiX, aaa'l:RTenbHO yMeHbWHTb aeooxoaHMoe yeKopsuowee aanpst)KeHHe, 
. . . 

ao-aTopbiX, noaaonHT ocywecTBHTb ycKopeaHe nroobiX HOHOB a aHanaaoae 

1/7 ::; :f,. ~ l/3 npR MaKCHManbHOM ypoaae MarHRTHoro nonst 6ea aonon-

HHTenbHOrO WHMMHpOBaHHH, 

J.1HTeHCHBHOeTb ny'l:Ka HOHOB B aTOM YCKOpHTene MO)K9T Ob!Tb aeeKonbKO 

6onbwea, 'l:eM a oobi'IHOM uHKnoTpoae, aa c'l:eT 5onee eHnbaofi MarHRTHofi cpoKy

cHpoaKH, aa'l:HHaroweftcst oT ueaTpa MarHHTa. 

Bee aTH npeRMywecT~a aaa'l:RTenbHO pacwRpHIOT aKcnepHMeHTanbHhi~ :eoaMom

HOCTH npH HCnOnb30BaHHH TaKOro THna UHKnOTpOHa anst yeKOpeHHS! MHOroaapHllHhlX 

HOHOB, 
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ABTOpbi Bbipa)K aiOT 5naroaapHOCTb B.n. n)K enenoBy aa PHA OOJ183HbiX COB8TOB 

npH o5cy)KaeHHH peaynbTaToB aTo:i!: na5oThi. 

PyxonHcb nocTymma B HaaaTeJlbCKI£:i!: oTaen 
21 MaH 1959 roaa. 
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