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unKJioTpoH Y-120K npe,riHa3Ha'leH AJIH ycKopeHHH npoTo
), ,neiiTpOHOB (6~17 M3B), a-qacTHU (11+35 M3B) H renun~3 

flpoeKT ycKOpHTeJJH 6a3HpyeTCH'HRH30Xp01'fHOM UHKJIOTpoHe 
16oTaromeM B Hfi<J>.qCAH (r.P:>Ke:>K). O.nunM H3 rnaBHbiX omn-

---~ 

~O)I:>KHa. o6ecnelJHTb . BbiBOA. ycKopeHHbiX 
MarHHTa UHKJJOTpOHa B. 3a,naHHOM 

OCTaTH,'leCKOH, .3JJeKTpOMarHHTHOH
. · perynnpoBKH. pa.nnanLiwro 

u!VIeeT o.nuopo.nHoe 3JJeKTpOcTa
.nocTaTO'IHO TOHKHH cenTyM 

B~IXOAHaH 'laCTb nepBOH H .nse no
Kycupyromue rpa.nneHTbi 3JJeKTpo
reHcnpyromne ucKa:>KeHHe pa,nHaJJh

MarHHTHbiM noJJeM UHKJJOTpO
. ny'IKOB B ropH30HTaJJbHOH 

6y,neT ocymecTBJJHTbCH C no
Ha npoTOTHnHOM ycKOpHTeJJe,' 

6bmH 'onpe.neneHbi ua· ocHo
·u6aromux nyqKa c ucnoJJh30BaHH
'. B KaqecTBe Ha'laJJbHbiX ,naHHbiX 

(Ta6ri.1), nonyqeHHbie B pe-
3a6poca15 '; u 3KcnepuMeH-. 

UHKJJOTpoua Y-.l20M · (pnc.2). 
l.nnana3oHa 3HeprHii pa,nuyc · sxo.na 

MeHHlOTCH He3HalJHTeJJbHO. 
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PHc.l. CxeMa pacnoJio>KeHHH ceKr(HH: (I, II, III) KOM6HHHpOBaH· 

H~ro ):leqmeKTOpa B KaMepe YCKOpHTeJI~ H BbiBOWtbie TpaeKTO· 
. . .. . ; .... ;,. . . . . I . . . . . '' 

pHH ftJIH Tpex 3HepmH: npoToHoB:-..--W =; 11',69 M3B, _...W = _ 
·,. ,,~.. ;, ao;66 M3,B, _,_: - w = 39,78 M;B. . . . 

. \. . ..~ ... ·; ~i ~ . ~ ' -

\ 

\ 

I . . , , .._ : .,; ~ ·' •. ~ . : • . ' • .. ~. 

. 3¢>¢>eKTHBHbie pa.nnanLHbiH u aKCHaJJbHLrn ·· 3MHrirutcbi pacTyT c yMeHbme-

~· .. 

. HHeM 3Hepruu (B 1,2 .pa3a JJ;JJH er H B 2,7 pa3a AJJH ez), qTo o6ycnoaneao, 
B OCHOBHOM, ·pOCTOM yrJJOBOro pa3Mepa (t.r', t.z')· nyqKa Ha BXOJJ;e B KllHaJJ. · 
3HepreruqecKHH·pB.36poc B nyqK~(t.W) He npeabimaeT ~ 0,4-M3B H onpe.zi~

.JJHeTCH DpO~ecCOM MHOroo6opoTHOrO (3-5 o6opciT
1
0B) . 3a6p~ca qaCTH~ · 

B KaHan npH MRKCHMaJJbHOM Ha6ope 3HeprHH 0,1 M3B 3a o6opOT. 
' ' . • ! . . -
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Ta6nu~a L IIapaMeTphi npoTOHHoro nytJKa !Ia axo,ne 

' ' 

a oiKnOHHIOII.UiM KaHan 

UeHTpanhHaH TpaeKTopllii . '3MMTTI:lH~bl '. 

W, r, 
, 

r , f). r, f). r', _f). z, . /). z '· /). W; Er. 
. ·. € 

z 

M3B' CM CM/pa,n CM ·cM/piJ}J.. CM CM/pa,n 'M3B 7T·MM·Mpa,n 

11,69 51,801 ~1,537· 
30,66 51;814 0,284 

. 39,78 51,788 1,212 
-

E·r· fTM fTn)~ 

1.5 0.3 

/.0 

as.+a1 

0,447 0,847. 0,22 
0,48l' 0,417 · ... ./0,43 
0,456. 0,484 0,55 

~ 

0,296 -;: 0,298 
OJ61 . 0,403 
0,084 . 0,389' 

13,95 
9,5 

11,5 

''" . ~ 

,; 

..:..-- W:.fi69H•B 
,..:......_... Vt/:30.66111/J 

.-- Ws39.7811•B 

. ' 
-,· 

' . 

_3,15 
2,25: 
1,15. 

•/ 

·,-

o.ol Ia-:· , ~ ... ~-
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PHc.2._ 3aBHCH~ocrn cpe.,;uero ~arnHTHoro nonll_ (Bz), aMnnHTyA (B4 ,Bs) H «Pa~ 
' ~ - ~ 

((/14, ~) rapMOHHK OT pa.,;Hyca AJIJl Tpex 3HeprHH npoTOHOB. . . \ 

' ··-
,· . 

. BbiB<:>AHhte TpaeKTopMM AnH AaHHLix qaciuu noKa3aHhi Ha pHc.l. Be.1m'IM- · 
HhL 3neKTpOCTaTM'IeCKOrO M MarHMTHOrO noneM B ceKUMHX KaHana M MX .a3M
MYfanbHble .npOTHJKeHHQCTM (Ta6n.2) ll0)J.06pruihl ~aK, .'IT06bi OCe~b~e 'laCTM
Uhl llOllanM Ha BXOA nepaoro 3neMeHTa CMCTeMhl TpaHCllOpTMpOBKM (.1/J =:' 
= 226°, r =172,56 eM) np:H 3neKTpliqecKOM noTeHuMane Ha nmicTMHax Aelf:>-

ne~Topa, He npeabuuaromeM U = 7 5 ~B. · · 
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. I Ta6/lUlfa 2. IlapaMeTpbl .. ceKUMM 
1

KOIVi6MHMpOBaiiHOr() AeQ:>neKTopa 

. I . 
i N~ ·. W, A3MMyT. Pa,nManLHoe. Pa.nMyc IIo-TeHuMan· MarHMTHOe 
11_ ceKUMM ·- M3B nonoJKe- nonoJKeHMe, .KpMBM3Hhi; · U; _ none, f).B, 

. HMe, . · eM CM K~ , Tn 

· · rpa,n. r • · r I. BX. BbiX. 

~ ' .J BX. 11,69 - 51,801' 5;,8\ 34 
I (BXO)J.H. 30,66 30+60 ... · 5i,8l4 53,35 . 66,81 ~-' • 69,9_ 
~ 'laCTh) , . 39,78 51,788 53,56 75 

I 

-" 

\ 

I BbiX. 11,69 '52,81 . 55,57 34 
(swco)J.. 30,66 60+88 53,35 . 56,01 52,1 69,9 
qac;h) 39,78 53,56~ 56,15 75 

11,69 .· ·:: • 55,87 57 ,4:3' ·. 1 0,113 
II 30,6S 92~·115 56,29 , 58,07 59,98 0,2461 

39,78 56,43' 58,41 0,305 

,11,69 . \ 58,09 66,15 0;09. \ 
30,66 125+162 59,04 ;67,44 .. 105,22 0,104 
39,78 . 59,58. 68,£?9 \ 0,092 

.1-h pHc.1 H.Ta6n.2 BMAHO, 'ITO BhiBO,ll;Hble TpaeKTOpMHllY'IKa ,D;n.H 'lllCTMU 
·pa3nM'IHhiX 3HeprMM He coana)J.aiOT. Ilo3TOMY ceKUMM OTKnOllHIOIUero KafiMa 

. . ' ; . . .. 
)J.OnJKHbl MMeTb He3aBMCMMbie perynMpOBKM. pa,nHanbHOrO nonoJKeHMH; M MX 
paAMYChi. ~PHBM3Hhi AOn~hi 6biTL onTMMM3MpOBaHhi. ·. Ha pHc.3 itpMBeAeHhi _ . 
3aBMCMMOCTM cpep;H~X pa,nMyCOB KpMB~3Hhi BhiBO)J.HbiX TpaeiCTOPMM )J.IT.fl HC- . 

' ·. : • ·- '. I .. . • 

cneAyeMoro AHami3oHa M3MeHeHMH 3HeprMM npoToHo:B. _ TotJKaMM Ha AaHHhix· 
. kp~Bhl:x: OTMetJeHhl Bhi6paHHbie 3~aqeHlUI pa,nMyCOB Kim~H3Hbl. CeKUMH KaHa"-. 
. na, llpM , KOTOpbiX nonytJeHbl HaMMeHbUIMe · OTKnOHeHM.fl. BhiBO)J.HbiX TpaeKTO
pHH OT reoMeTpM'IeCKOH- ocM; COOTBeTcT:seHHO paBHbte: .0,9; 0,3; 0,8 
M J,S MM .. llaHHble. BenMtiMHhl OTKnOHeHM.fl 6btnH yqTeHbl npM Bbi6ope pa)J.M-'. 
an~HhiX anepTyp ceiCUMH O~KnOHHIOIUero KaHana. _ _ 

BenM'IMHhi IvtariJMTHoro nonH H ero rpa,nMeHTaB)J.Onh BhiBOAHi.Ix TpaeKTO
pnH: )J,nH.Tpex 3HeprMH npc>TOHOB riOKa3aHbl Ha pHc.4. B o6nacTM pacnonoJKe

HM.fl II.M III CeKUMH )J.equieKTOpa AHana30H M3MeHeHH.fl· MarHM;HOro nonH pa
BeH 1,0+1,8 Tn M 0,45+ 1,0 Tn, cooTBeTCTBeHHo. JlnH TaKMX ypciaHeii MarHMT-. 
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PHc.3. 3aBHciiMocn; cpe;~:~HHX pa.u;HycoB KPJ;IBH3Hbi _ceKIUiH OTKno~ 
'iunomero Kailan·a npH H3MeHeHHH 3HeprHH (a) ~ MaKCHManbHbie o~· 
K_;.OHeHHH BbiBOAHbiX TpaeKTOpHH .OT reo~eTpHqecKOH OCH, ce~ciHH 
(6) npH nocTOHHHhiX pa;~:~Hycax KpHBH3Hhi, o6o3HaqeHHhiX * Ha KpH· 

Bhix (a) ~w = 11,69 M3B,......-..w,;; 30,66 M3B,-- w =. 
= ~9,78M3B. > ·' \_ ' ~ '" ~ • 

HOrO llOJIH .HCHOJib30BaHHe <l>eppOMari!HTHblX ·:meMeHTOB B03MO:lK~O TOJibKO 
.n;nH BTopoii ceKUHH 

16
". · Benwmua uaMarmit~euiiocnr <PeppoMarunrnhiX nna

CTHH B o6nacn<m ceKullli'6y,rieT H3MeHHTh~~ npn nepeeTpoiiKe 3~epmn yc
KOpHeMhiX llaCTI~Q, :<ITO C03.D;aCT onpeneneHHhie Tpy.n;~OCTH Ami noJiylleHHH 
Tpe6yeMbiX BeJIHliHH CHH:lKeHHH M~rHHTHOrO nOJIH H ero rpannimm: llo:noN!y 
TpeTbH ceKQHH 6hma Bhi6paHa TOKosoii . . : · · - /. 
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PHc.4. Pacnpe;~:~eneHHe'-MarHHTiior~' nonH H .ero ·rpa,u;HeHTa ·B;~:~onb 
BbiBOAH~IX TpaeK~OpHH . AnH Tpex 3IH{pmH npOTOHOB: .~ W = 
;= 11,69 M3B, .,___W = 30,66 M3B, --· W = 39,78 M3B: 

· Ha axone B KaHan nivieercH pa.n;Hanhlio~<PoKycnpyrouiriii rpanneu.f Marun·r'
uoro'nonH QHrolOTpoua a3HMyTanhHOH npOTH:lKeHHOCThlO !::,if> - 10° C MaKCH-

. ' . ' . . ., ' 

ManbHOH BeJIHliHHOH ,4 Tn/M. '_3To o6CTOJITeJibliTBO Ir03BOJIHeT)l:JIH BXOAHOH 
: qaCTH ne<t>neKTOpa H~eTb llOCTOHHHYlO pannanbHYlO anepTypy. H OAHOpOAHOe 

:meKTpnqecKoe none, C03AaBaeMoe nnocKHM n (B nonepequoM ceqeunn)3JieKT- · 
ponaM~. Ha ocTanbuoii :llacn~ BhiBO,ll;HhiX Tpaei<:Topnii HMeeTcH pannanhuo-

. ne<PoKyci-ipyromnii rpanneuT. Marunrnoro nonH c MaKCHManbuoii sennqnuoii 
11,5 Tn/rvi so6nacTH III ceKunn Kauana. · . , . ' ' · 

. HccneJiosaune <PoKycnpyrom~x ~BOHCTB 'ciicT~Mhi OTKnoueunH 'nyqKa 
il ilaxo)K,ll;eune' napaMeTpos, ynosne1-sopHromnx Bhirnenpnseneuul,IM Tpe6o
BaHHHM~ noTpe6osano 6onhrnoro o6oeMa tmcnenuhiX pac11~TOB c yt~eToM 

• - - • I 

nncnepcnouuhiX csoiicTB cncieMhi OTKJiouemiH n Kpaesoro MarunTuoro no-
JIH QHKJioTpoua. B pe3yJihTaTe auann3a 6hmn Bhi6paHhi rpanneHThi 3JieKTpo-

• -.' ! . 
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'I 

,\.r·: -. 

·CTaTH'IeCKOrO H MarHHTHOrO nOnH, a3HMyTanbHaH ,nnHHa BXO,ll;HOH .'laCTH 
~neKTpOCTaTH'IeCKOr0 1,ll;eq>neKTOpa H pa,n;HanbHaH (2a ) H aKCHanbHaH (2a .. ) . · r . z 
anepTyphi ceKUHH KaHana (Ta6n.3). 1 

w 

,Ta6nHua3. reoMeTpHt~ecime anepTypbl H rpa,n;HeHTbl 'nOnH 
B CeKUHHX KaHana 

(BXOAHaH 
t~acTb) 

(~biXO,nmiH 
t~acTh) 

II . III 

M3B · !::,.¢. ''2ar/2az d&;/dr 2a')2az.._., dl;;/dr 2ar/2az d/::,.B/dr 2aJ2az d/::,. B/dr 

rpan. CM KB/cM2 -.· c~ :KB/cM2 eM .. -Tn/M eM . Tn/M 

.11,69_. 30 0,6f1,0 · o I 0,9/1',0 42,0 1,0/1,0 5· 1,2/1,0 I 10,1 
--~-· 

30,66 30 0,6/1,0, 

39,78 30 0,6/1,0 

1.4-

L.Z 

. l.O~ 
~· 
~ 0.8 
')( .,_ 

0.6J 

0.4 

0.2, : 
-0.0 

,0:2 

0.4 
~ 
~ 0.61 
~-

~ 0.8 

Q, 

0 

.] 

I 

0,9/1,0 ,86,3 1,0/1,0 
, \. .. ~ ' I ! . . ' 

0,9/1,0 92,6 . 1,0/1,0 ' 

t7•' 
t....=_, ' 

7 ,· ,1,2/1,0 
•' 

7 - 1;2/1,0 

.IYJ . .ISO .t/0 f90 '"!.'" 

" 

11,5 

'10,2 

" I . 
•\'·' 

1.0 
/ 

PHc.5. ropH30HTanLHbie .H aKCHanbHble orH6aJOUUie nytiKa B)J;OJib, Bbl-
• . it .· j. ' 'I. 

BonHLix TpaeKTopHH: .......,.. W = 11,69 M3B, ~W = 30,66 M3B, . -- -
--W = 3~,78.M3B .. 

8'' 

,· 

lj, 

x' x' . x' 
,,.~ 

~,.,,.;. '"'1l W•~Uif4 
, .. ,... 

8 6 
6 + 6 ~: 4 + ' 4 4 

I ·/ ..• ~ " + z 
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2 z 
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-4 -+ 
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'' 
-6 

-8 
-6 ~ .. -l 0 ·, 2 ,_4 -z 0 l 4lf~ 

PHc.6. ropH30HTaJILHble H '' aKCHaJibHLie aKCenTaHCbl OTKJIOHlUO~ero KaHana 

)J;Jifl Tpex 3~eprH1f npOTOHOB. 

',\ ~ 

.l 
- Ha pHc.5, 6 noKa3aHhl orH6aiOIIUfe nyt~Ka H aKc'enTaHCbl ,OTKnOHHIDIUero ' 

'KaHana:c yt~eToM 3HepreTHt~ecKoro pa36po(!a (Ta6n.1). IlpH pact~eTe aKcen
TaHca OTKnOHHIOIUero K~ana Hcnonh30BanHCb qrH3H'IeCKH~ anepTyphi ceK~ 

l UHH, nonyt~eHHbie B pe3y.i-JLTaTe Bhi6opa nocT~HHHbiX pa,n;HycoB KPHBH3
1
Hhi. 

)i, · 1'13 cpaBHElHHH 3Q>Q>eKTHBHhiX 3MHTTaHCOB nyt~Ka H aKCenTaHCOB KOM6HHHpo-
'i BaHHoro. ne<PneKTopa · ,nnH -Tpex ;HeprHH · · npoTOHOB nonyt~eHbi · pact~eTHhie. 
g K03Q><IJHUHeHTbl npOBO,ll;KH nyt~Ka,. COOTBeT<!TBeHHO paBHbie: gQ%, 100% 
~ H.- 90%., 3<1JQ>eKTHBHhie 3MHTTaHCbl Ha B:XO,ll;e B CHCTeMy TpaHcnopTHpOBKH 
~ He npeBbilllal01"Tpe6yeMblX BenH'IHH. 
. , . ~H npoBepKH Bhi6paHHbiX napaMeTpOB KOM6HHHpOBaliHOrO ,neQ>neKTO-

•" 

' 

l 

, · pa H Ko3Q>Q>HuHeHTa Bhmona nyt~Ka 6hmH npoBe,neHhi tJHcneHHbie pactJeTbi 
no To.rn"biM ypaBHeHHHM ,ll;BIDKeHHH ,nn.fl HCcne,nyeMoro. ,tiHana30Ha 3HeprHi1: 
npoTOHOB H Tpex 3HeprHi1: nei1Tp~HOB (Vi= 11,6;: 15,3; 18,5 M3B). IlytJoK 
npencnwnRncR 50+ 100 'laCTHUaMH. c aatJanbHhiMH aMnnHTy.n;aMH no r H z 

, (A · = 1; ·. 2; 3; 4 MM, A ~· 0,5; 1,0; 1,5 MM), 'ITO cooTBeT<!TByeT3MHTTaa-r . . z . . · . , , 
caM BHyTpeaaero nyt~Ka. nepen . 3'oaoi1: pacKa'IKH pa.n;HanbHhiX Kone6aHHH 
€' = 40 7T·MM·IVJpan H e = 1,4 7T;MM·Mpa,n. Pe3ynhTaThi pactJeTa rio,nTBep,nHnH r , . z . 
npaBHnbHOCTb Bbi6paHHblX napaMeTpOB OTKnOHHIOIUero KaHana H O:>KH,!l;ae-

. MYID BenH'IHHY 3<IJ$eKTHBHOCTH BbiBO,ll;a ;;;., 80%. 
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' I, 

· ::mEKTPOCT ATl1qECKl1A .UE<I>JIEKTOP 
' l' ' ' 

/ 

/ 

,, 
Komlm:rypaQHH. :meKTpop;(m nnH BXOAHoii Ii ~hiXOAHoii. llacTeii ne¢ne_KTO· 

pa 11 paclleTHoe pacnpep;eneHHe pap;HanhHoii· KOMnoHeHThi 3Jie.KTpHllecKoro 
. . I. . . . . . ' 

nonH AJIH ABYX 3HalleHHii aKcHanhHoii KoopAHHaThi noKa3aHhi Ha pHc.7.. Pac-
• • J ' ' 

lleT noJIH npOBO)J;HJICH . MeTO)J;OM . rpaHHliHhiX . HHT.erpanhHhiX ypaBHeHHH 

no nporpaMMe BIM 17 1• l13 KpHBhiX pacnpeneneHHHHanpi)l(eHHOCT~ 3JieKTp~
llecKoro nonH BHAHo,' liTO aKCHaJihHhie 'anepTyphi ~JIH OAHopop;Hoii 11 cpoKy'cH
pyiQmeii llaCTeH p;e¢JieKTOpa COOTBeTCTBeHHO paBHbl 2 CM'H 1 CM, liTO AOCTa
TO'IHO AJIH npoXO)I()J;eHWI nyliKa 6e3 rfoTepb (pHc.5) . .[(JIH Bbi6paHHOH a3HMy
TaJihHOH npOTH)I(eHHOCTH p;ecP,neKTOpa 58°- OTXOA nyliKa. OT nocnep;Heii oppH: 

Thl Ha Bxone BO II ce~mi COCTaBJIHeT.- 2,7. CM . .[(aHHaHBeJIH.;mHa pa3.rieiie
HHH. op6~T, onpep;enHeT .zionycTiiMyJO TO'niUHHY cemyMa II ceKUHH oTR:JioiiHID~ · . 

' mero KaHana. · · ' · · · 

PaclleTHhie noTepH nyliKa Ha. cenTyMe ne¢neKTOpa, He npeBbiiiia'lOT 10%, 

liTo cocmBJIHeT - .. o-,5 KBT Bhrp;enHeMoii MomHoc'fH .ttn1I 3HepniH npoToHoB 
I . . .·' . . .. ' . . . • . . . . . 

40. M3B: llo3T6My B KOHCTPYKUHH ne¢neKTopa npennonaraeTcH BBeCTH Koc- · 
; , ~ • v • , ' • 1 !I , ,' " , • • " 

BeHHOe OXJia)l(p;eHHe 3JieKTPOAOB, a BXOAHYIO llaCTb cenTyMa H3rOTOBHTb 
113 · npep;Bap.HTeJibHO HaTHHYThiX . Morm6p;eHOBhiX · ¢onbr .. Ta~oe .Hcnon~eHHe 
yBeJIHtiHBaeT .· 3JieKTPHlleCKYIO npOtiHOCTb \ H CTa6HJibHOCTb pa60Tbl ne¢neKTO
pa. Bhi6op oKcmllaTenbHoii: (popMbi 3neKTponoB 11 Iix oxna)I()J;eHHH · 6yneT 
onpeneneH B 'npoue~ce · Mo.rienHpOB~HH MaKeTa ne¢neKTopa ,B MamwrHoM 

• ·, J. ' ' • ' ' 

none. 
') 
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· Pi!c.7. <l>opMa :~iieKTpo.U:o~ .o;mi BXOAHOH (a):·'u BhiXOAHOH (6) qacieii':~neKTpO· 
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craTH'IecKoro .r~eqmeKTopa H pacnpe.r~lmeHue HanpH)I(eHilocTH· :meK~pocraTH'Iec- , 
. '- . ' "" . ·' . ' 

Koro non.11.· 
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3JIEKTPOMArHl1TI;IAH CEKUl1H 

' . . '\. . . .. . ' 

3neKTpoMarHHTHaH ceKUI:fH cocl-oHT 113 ;:iByx ¢eppoMarHHTHhiX nnacTHH, 
op;Ha 113 KOTOphiX ·HBJIHeTcH nop;BH)I(HOH B pap;HanbHOM HanpasneHHH, 11 ni3yx. 
Boiiooxn~naeMbiX 4-BHTKOBhrx · KaTynieK. ToKOBhre KaTyiiiK~, H3rOTOBJieH
Hhre 113 KBanpaTHoro Mep;Horci npoBOAHHKa 6x6 MJ.\12 , coep;HHeHbi nocnenoBa, 

I 1 . . I •· ' ' 

TeJibHO f!O TOKY 11. napanneJibHOHO BO)J;e.' 
KoH¢m:'-ypaumi KaTyiiieK 11 ¢eppoMarHHTHbiX nnacTHH .. ceKUHH Bhr6paHa 

· C nOMOIUblO AByMepHbiX paClleTOB MarHHTHhi~ _noneii, C03)J;aBaeMhiX 6ecKO· 
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~Hc.B. IIonepe'IHoe ceqeHHe :~neKTpoMarHHTHoii· ceKUHH H pacnpe- · 

]:\eneHHe MarHHTHOrO non.11 B 3aBHCHMOCTH OT BenHtiHHhi .TOKa 

H pa.r~HanbHOrO nono)l(eHH.II riO}:IBH)I(HOH. $eppoMarHHTHOH n~a
CTHHbi. 
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.- .. - ", 
' ,. 

HeqHbiMH TOKOBbiMH UJiaCTHHaMH H cpeppoMarHHTHbiMH UJia~TiifiaMH ~OHeq
HOH .UJIHHbL B pacqemxyqnThiBaJiacb peaJihHaa KOHcpnrypa~HH npOBO.UHHKOB 
c Bo.uooxna*.uaeMbiMH KaHaJiaMH _t/>. 3,6 MM H npoMe)!(yT.KaMH Me)!(.uy mfMn, 
onpe.uenaeMhiMH .fonmnHo~ H3om1~nn. YqeT .uaHHbiX 3cpcpeKTOB · Heo6xo.unM,"' 
TaK KaK OHH dnpe,!leJIHIOT BeJIHqHHY HeO,!lHOpO.UHOCTH p'acnpe.ueneHHH MarHHT-. 
HOrO nOJIH B6JIH3H cemyMa B.UOJlb BepTHKaJibHoii anepTypbi, o6yCJIOBJreHHYID. 

. . ' 

HepaBHOMepHbiM pacnpe.ueneHHeM'n/IOTHOCTH TOKa no Bhrco.fe. Ha pnc.8 npn-
·. Be.neHhi pe3yJihTaThi .UByMepHbiX pac'lleToB MarHHTHoro nona H Bbr6p~HHaa : 

reoMeTpHH KaTymeK H .cpeppoMarHHTHbiX .nJiaCTHH. l13MeHeHHe BeJIHqHHbl 

MarHHTHoro nona B anepType ~eK~HH B.'Tpe6yervioM .unana3oHe ~cymecTBn'fl: 
. . ... ' ,. 

eTCH .3a cqeT nepeMemeHHH nO,!lBH)!(HOH cpeppOMarHHTHOH ,nJiaCTHHbi B pa-
JiHaJihHOM HanpaBJieHHH OT ~eHTpa ycKOpHTeJIH (~r- 6 eMf c COOTBeTCTByiD- . 
mnM H3MeHeHneM ToKa B ~aTyniKax (I = 70071600 A) . llpn MaKcnMan-~HoM 
pa6oqeM TOKe B KaTymKiDc I = 1600 A (j = 62 A/MM2 

) noTpe6riaeMaH ceK-" 

~neii MomHocTb_ 6y.ueT cocTaBJIHTh ...:.. 8,1 KBT: ~ Ki:mcTpyKtinnnpe.uycMoTp~
Hhi .uncTaH~HOHHbre perynnpoBKH pa.uHanhHoro npJio)!(eHHH. ceK~HH n no.u
BH)!(HOH cpeppoMarimiHoii ml:~c~HHbi a Mar1IHTHOM_no,i1e ycKopnTen~ .6e3 ~a.:· 
pymeHHH BaKyyMa. ToKOBbre KinymKH HMerol' pa.una~HOHHO CTOHKYID n3~
JIH~HID H pa3MemeHbl B KOpnyce ,H3 Hep~aBeiOrr(~H CTaJIH. 06maH~ToJimHHa 
cenTyMa, B,KJlfOqaJr,TOJimHHY CTeHOK KOj:myca,'6y.ueT COCTaBJIHTh,- 10MM;' 

---- ,, 
·, 

TOKOBAH _CEKUMH '· 

. TOKOBaH eeK~HH KaHana ,!lOJI)Irna o6ecneqHTb BeJIHqHHbl CHH)!(eHHH. Mar; 

HHTHoro noim H. ero· rpa.uneHTa COOTBeTCTBeHHO paBHbie: ~B =:= 0,1 Tn; 
d~B/dr = 10. Tn/M . .nn"ana30H H3MeHemta .uaHHhiX BennqnH npn n3MeHemin 
3Hepr~H YCKOpHeMbiX tl~CTH~ He npeBbimaeT10%, (Ta6n.2, 3) :· ·. '. . . 

KoHcpnrypa~na npoBo.UHHKoB ceK~HH 6h;na Bbr6paHa c noMomhlo .usy-' 
MepHbiX pacqeTOB MariiHTHhiX noneii, 'C03,!laBaeMbiX :6ecKOHe~o' .UJI~HfibiMH 

, , - . ·. ·~ , . : . I , . . ~ 

npaMoyroJibHbiMH nnacTHHaMn.·.nonepeqHoe ceqeHHe ceK~HH H pacnpe.uene-
. ·' . . . ; ' "- . . \. . . ·. 

HHe MarHHTHOrO nOJIH'U ero 'rpa.uneHTa B ,3aBHCHMOCTH OT TOKa. B KaTymKaX 
nqKa3aHbl Ha pHC.9 .. TOKOBaH ceK~HH. COCTOHT H3 IlieCTH KaTymeK; BblllO.Jl-

• ' ' L . • ,' . . 1 .' • ) '' 

HeHHbiX H3 Me,!lHOrO BO,!lOOXJla)!(,!laeMOrO npOBO,!lHHKa H pacnOJIO)!(eHHbiX 
· cHMMeTpHqHo . oiHocnTenhHo cpe.ulieii nnocKoc~n ~HKJioTpoHa. B~e KaTymKn 

coe.uHHeH~I nocne.uoBaTeJibHO n~ TOKY H nHTruOTCH OT O.UHOro HCTO~HKa . .ll:Be' 

cemyMHbiX KaTyiliKH no.uo6Hbl TOKOBbi~ KaTymKaM .:JJieKTpOM~rHlfTHOH 
CeK~HH: : .IJ:na cpopMHpomuma rpa.uHeHTa MarHHTHOro nOJIH HCnOJih3YIDTCH 
.UBe peiicTpeKOBbie KaTyiliKH; Ka)!(,!laH H3 KOTOpbiX HMeeT no TpH. BHTKa. 
lliHMMHpOBaHHe B03MymeHHH MarHHTHOrO noJI,fl ocy~eCTBJIHeTCff C nOMOmbiD 
.UByx O.UHOBHTKOBbiX KaTymeK. KaK. im.uH<) H3 pncyHKa, o6ecneqll:BaeTCH 
nnaBHOe perynnpomiHne aennqHHbi CHH)!(em1H ivramHTHoro n'Omi H: rpa.uneHia 

' ' ' '" : . ' ' ' . "' 
. \'/ 
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Pnc.9, llonepeqHoe ceqemi:e TOKOBOH ceK~H H pacnpe.o.eneHHe MarHnrnoro. 

nonH H ero rp~HeHT~ 'a 3~BHCHMOCTH OT TOKa B .KaTylll~ax. 

3acqer H3MeHeHHH TOKa B, KaTymKax (I := ,140072QOO A). 0TKJIOHaromaa 
CHJia. H. ri:>a.UHeHT MarHHTHOrO, nOJIH Ha · O.UHH aMnep TOKa B KaTyiliKaX COOT· 

BeTcrBeHHo paBHbi 0,067 MTn, 5,1 MTJI/M.' llpn rinime eeK~HH 0,5 .M n MaK~ 
• 

1 
c~~aJihH,oM ioKe · l = 2000 A, (j = 77,5 A/MM2 

) noTpe6naeMaa MomHocr'h: 

1cocTasnaer 46 KBT. 

/ 

BbiBO.IJ:bl 

PacqeTHaR 3cpcpeKTHBHOCTh BbiBo.ua nyqKa M3 ~HKJioTpoHa Y-120K, npli Hc

n:onh3{>BaHHH KOM6HHHpOBaHHOrO ,!lecp~eKTOpa, COCnUmT ;;;;;. 80% ,.UJIH BCero 
.unana3oHa 3HeprliH ycKopaeMbrx tiacTH~ . 
, 3cpcpeKTHBHOCTb npoBO.UKH nyqia qepe3 oiicrroHaromnii KaHan cocTaBJIH- · 

eT;;.. 90%. 

·, 13 ,, ,. 



·nmi HacTpoiiKH cHcTeMhi BhiBona' Heo6xonifMo HMeTh · aBTOMaTH3HpoBaH-
, ' ~ ' . ' . . ' 

· HYlO CHCTe~y AHarHOCTHKH nytJKa. H perynHpOBKH pa.D;HaJibHOrO llOJIOJKeHHH 
ceKUHH OTKJIOHHIOJ..Uero KaHana. \ 

B 3aKnrotJeHHe asTopbi 6naro.ziap~T 3.Tpeii6ana (HH<l>,_qcAH) 3a ueJIHhie 
coBeTbi H npe,n;JIOJKeimH H r.H.CaiicpyJIHHY 3a ll9MOJ..Ub B ocpopMJieHHH .n;aHHOH 
pa6oThi. 
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6op111coe O.H. 111 AP· 

KoM6111HIIIpoeaHH~I.:i AeqmeKTOP AllA 11130XpOHHorc) 

U.IIIKilOTpoHa Y-120K 

'/ 

P9-90-574 

)11311o>t<eHbl pe3yllbTaTbl pac'leTa clicTeMbl oTKilOHeHIIIR lly<~Ka 1113 KaMepbl 

11130XpOHHoro U.IIIKiloTpoHa Y-120K, npeAHa3i-la4eHHoro AllA ycKopeHIIIA npoTo· 

HOB ( 1 H-40 M38), Ae.:iTpoHoB (6+17 M3B) , a-'laCTIIIU. ( 1 H-35 M38) 111 IIIOHOB 

rellii!A-3 ( 15+45 M38) . 0TKI10HAIOUJ,IIIH KaHall COCTOIIIT 1113 .311eKTPOCTaTIII~ec~o.:\, 
311eKTp~MarHIIITHOH Ill TOKOBOH ce~U.11H. np11BOAATCA napaMeTp~l ce~U.I1H KaHana 

111 KOHQll1rypaU.1111 311eKTPOAOB, TOKOBbiX KaTyweK 11 cj:leppoMa'rHI1THbiX nllaCTIIIH, 

o6ecne'III!BatoUJ,IIIe Tpe6yeMble Belliii'111Hbl 311eKTp11'1eCKI1X 11 McirHI-1THbiX no11e.:\. 

noKa3aHO, 'ITO pac'leniaA 3cj:lcj:leK~11BHOCTb BbiBOAa•ny'IKa COCTaBIIIT ~ 80% AllA_ 

ecero Al1ana3oHa ycKopAeMbiX 'laCT11U.. noTeplll ny<~Ka B KaHalle He npeBbiWatoT . 

10%. 

Pa6oTa BblnOilHeHa B na6opaTOPI111 AAepHbiX npol161leM O~A~. 

Coo6meHRe 06oeARHeHHOro RHCTHTyTa .II)l;epHbiX HCCJieAOBaHHH. lly6Ha 1990 

. ... 

nepeBOAM.~.noTanoea 

Borisov O.N: et al. . P9-90-574 

Combined Deflector for ~~~chronous Cyclotron U-120K 

. ~he calculations ·at a system for deflection of a beam from the chamber of 

isochronous cyclotron U-120K, which accelerates protons (11+40 MeV), deute

rons (6+1 7 ~eV), alpha-patricles !fH35 MeV) and helium-3 ions (15+45 MeV.), · 

are reported. The deflecting channel consists of.the electrostatic; electromagne

tic, -and current sections. The parameters of channel secti~ns: configur~i:ions of 

'electrodes, current coils and ferromagnetic plates. ensuring the required electric 

·and magnetic fields are given. The calculated beam _extraction efficiency is shown 

to be ~ 80% for the whole range of the accelerated particles. Beam losses in the . 

chan~el do not exceed 10%.' 

The investigation has been performed at the Laboratory of Nuclear Problems, · 

JINR .. 
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