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8 .naHH0'1 pa6orn paccMaTp111BaeTCR 0,[lHa 1113 B03MO)KHblX cxeM pac'ieTa 
CTPYKTYPbl YCKOPll1Te/lbHOro KOMnneKca, COCTORI.J..lerp 1113 · Tpex YCKOPRIOl.l..l111X 
CTYneHe'1 rnna TRITRON [1]. YcKop111Te11b c pa3,ne11eHHb1M111 opfanaM111 MO)KeT 
OKa3aTbCR none3HblM np111 peweHll1111 npo611eMbl C03,[laHll1R Cll1/lbHOTO'iHblX 
npoTOHHblX YCKOp111Te11ei71 Ha cpe,nH111e 3Heprn111 (.no 1 raB). CxeMa 6a3111pyeTCR Ha 
pac'ieTe rnaBHOVI (cn111panbHOVI) TpaeKTop111111 3apR)KeHHOVI 'iaCTll1Ubl. np111 3TOM 
no.npa3yMesaeTCR Ha/1111'-lll1e nonepe'iHOVI 111 npo,nOJlbH0'1 YCTOVl'ill1BOCTll1 MR 
3a.[laHHOro 3Mll1TTaHCa ny'-lKa. Pa6orn KOMnneKca Ha O.[lHOVI 'iaCTOTe 
YCKOpRIOI.J..lero no11R, KOTOpoe C03,naeTCR CBepxnpoBO.[lR1.J..1111Mll1 pe30HaTOpaMll1 B 
npoMe)KyTKaX Me)K.[ly nosopOTHblMll1 MarHll1TaMll1, no3B0/1ReT 1113MeHRTb KpaTHOCTb 
ycKopeHll1R. Ha pa3/1111'-lHblX CTYneHRX. npo,nOJlbHblVI cpa30BblVI · 06beM B · 3TOM 
C/ly'-lae 6y,neT · onpe,ne/lRTbCR Hall1BblCWei71 KpaTHOCTblO ycKopeHll1R KOMn/leKca, 
nonepe'iHblVI • pery11111pyeMblMll1 rpa,ti111eHTaM111 MarHll1THOro no11R B Ka)l(,[l,qM 

· KaHane. 1,1,neHTl/1'-lHOCTb pe30HaTOpOB onpe.nenReTCR O.[lll1HaKOBblMll1 Be/lll1'-lll1HaM111 
pa3,ne11eH111R op6111T 111 'i111c11a 06op0Tos:·KoMn11eKc 06ecneY111saeT yse11111YeH111e 
3Heprn111 npoTOHOB OT 20 .no 760 MaB. 

MeTOA11Ka pac1.1eTa cTpyKTYPbl ycKop'°ne.,:aH 

O.n111H 1113 cnoco6os paccrnHOBKll1 111 BbJ6opa napaMeTpos npe.ncrnsneH 
Y.Tpll1HKCOM [2]. 8 OCHOBe J1e)Kll1T c11e.ny101.J..1ee paBeHCTBO: 

. . V . 

frr = h * fo = h * -- = const 
2 .7Z' r 

r,ne frf · 'iaCTOTa 8'-1-reHeparopa; 

h " HoMep rapMoH111K111; 

f 0 - YacTOTa 06pa1.J..1eH111R Yacrnubl; 

V • CKOPOCTb 'iaCT111Ubl; 

r - cpe,nH111i71 pa,n111yc op6111Tbl. 

To eCTb 3Heprn111 111 pa,n111ycy COOTBeTCTByeT onpe.neneHHaR 'iaCTOTa 
06pa1.J..1eHll1R '-lacrnu, KOTOpaR .[lOJl)KHa 6b1Tb KpaTHOVI 'iaCTOTe YCKOPRIOI.J..lero nonR. 

YcKOPRIOl.l..lee HanpmKeH111e 111 K0/1111'-leCTBO ycKOPll1Te/lbHblX. npoMe)KyTKOB 
onpe,ne11R10T Ha6op aHeprn111 Ha o6oporn 111, c11e.nosarn11bHb, KOHeYHYIO aHeprn10 
KaCKa,na. SHeprnR, B CBOIO O'iepe,nb; onpe.nenReT pa,n111ycbl Kpll1Bl-13Hbl op6111T 
p(j), (j- HOMep o6oporn). AnR 06ecne'ieH111R 11130XPOHll13Ma ABll1)KeH111R 
Heo6xo.n111M 11111Hei71Hbli71 pocT M111Hbl nep1110.na a Me)K.[ly noc11e.noaarn11bHb1M111 
pe30HaTopaM111 OT nep1110.na K nep1110.ny. "1cxo.nR 1113 3Tll1X coo6pa)KeH111i71 MR 
Bbl6opa napaMeTpOB CTPYKTYPbl YCKOp111TeJ1R npe)K,[le scero cne,nyeT 3a.[laTbCR 
Tpe6yeMblMll1 3HeprnRMll1, COOTBeTCTBYIOI.J..lll1M111 111M pa,n111ycaMll1 KPll1Bll13Hbl, ' 

~~:~--;~;:,:~-! 
•
1 

~;10 i'.-1t~•rH•·" ilub.!:l f:t,.'Jw~tal)'f 

ll Z'~·!i,'ni-:3~1 ~u:c.,~t::mum9 · 
¥ Gi16Illr!OTEi,A - --



TeXHonornYeCKIII AOCTy'nHblMIII YCKOPIIITenbHblMIII HanpSDKeHIIISIMIII, . Heo6XOAIIIMblM 
KOfllll'l8CTBOM nepl!IOAOB. Aanee Bb16111paeTC51 np111pOCT PaAlllyca - Or =0.1 M, 
KOTOpb1'1 AOfl>KeH 6b1Tb AOCTaTO'lHO 6onbWIIIM AJ151 o6ecneyeHlll51 6onbwe'1 
anep-rypbl YCKOPIIITefl51 Ill no B03MO)KHOCTIII ManeHbKIIIM - AJ151 o6ecneYeHlll51 
6onbwe'1 nJJ.OTHOCTIII o6qpOTOB._. np111pOCT PaAlllyca onpeAensieT np111pocT_AJllllHbl 
nep1110Aa oa , TaK KaK or Ill oa CB513aHbl cneAYK)l.UIIIM COOTHOWeHllleM: 

·or> . a oa = 2*-* tg(-.) 
N- 2 

rAe N - 1<on111Ye.crno nep1110Ao·a; 

a - yron noaoporn MarH111Ta. 

Aanee cneAyeT pacnono>Kll!Tb MarHll!Tbl 111 · pe3oHaTOpbl TaK; YT06bl 
o6ecne'l111Tb nocTOSIHHblti np111pocT AJllllH neplllOAOB. An51 3Toro pe30HaTOpbl 
pacnonaral()TC51 • Ha noCTOSIHHOM AJ151 •AaHHoro o6opora paCCTOSIHIIIIII . d 1 (j) . OT 
MarHIIITa.· np111pocT AJllllHbl nep1110A.a o6ecne'llllBaeTCR np111pocTOM pacCTOSIHIIISI 
d2(j,i) (i- HOMep neplllOAa) OT pe30HaTOpa AO CflSAYK)l.USro MarHIIITa. nonHaSI 
AJllllHa cso6oAHoro npoMS>KYTKa d=d1 +d2 MeHS1eTcS1 oT o6opoTa K o6opo-ry 
1113-3a 1113M8H8Hlll51 PaA.IIIYCa ~plllBIA3Hbl Op, AJllllHbl YCKOplllTSflbHOro npOM8>KYTKa 
og III np111pocrn nep1110Aa oa . TaKIIIM o6pa3oM, 1113MeHett111e AJllllHbl cao6oAHoro 
npoMS>KYTKa OT o6opora K o6opo-ry onpeAenS1eTcS1 no cneAYK)LUe'1 cpopMyne: 

&1 = N*&i-(ig+i~a) 

Ha nocneAHeM, · ABSHaA.UaToM, o6oporn Bb16111paeM 
d2( 12, 1 )=d1 ( 12)= 180MM (1113 T8XHOflOrltl'l8CKIIIX coo6pa>KeH1-1'1). 

0TCK)Aa MO>KHO nony'llllTb III ace OCTaflbHble cao60AHbl8 npOMS>KYTKIII: 

[
5g · . a] 

dl{j) = d_102) + (12- j)* 2 +(~e.- 8r)*tg(2> •-· 
d2(i,j) = dl(j) + (i-1)* oa 

CnSAYST 3aMSTIIITb ,'lTO np111 nepeXOAe OT o6opo-ry K o6opo-ry B03HIIIKaK)T 
cneAYK)l.UIIIS HSTO'lHOCTIII: 

1. l-13-3a. np1t1pOCTa PaA.lllyca KPIIIB1113Hbl dp AJllllHa neplllOAa nepao'1 51'-lSiiKIII 
HOBoro o6opoTa yMeHbWITTC51 Ha dp•(a-2tg(a/2)) . no .cpaBHeHIIIIO C 
noCTOSIHHblM np1t1pOCTOM. B uenoM 3TOT acpcpeKT npeHe6pe)KIIIMO Man •• 
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2. Ecn111 y6paTb nocneAH111'1 pe3oHaTOP AJ151 ycTaHOBKIII 1,1H)l(8K~OHHOro 
Kattana, TO OTCYTCTBIIIS ysen111'l8Hlll51 CKOPOCTIII B nocneAHSM neplllOAS Ha 

sen111Y111Hy · flv ~ ( V* ( dr I r)) / N Bbl3oseT cpa3oab1'1 cA.s111r: 

d rp = 2 1rh dv = ( 2 1rh dr ) / N 1 • 

N v r · 
3. l-13MElH8Hi.18 HanpSDK8Hlll51 OT o5opoTa K o6opo-ry TaK>Ke Bbl3blBaeT CABlllr 

l..l8HTpanbH0'1 cpa3bl Ill, cneAOBaTenbHO, 1113M8H8Hlll8 npOAOflbHoro ABlll)K8Hlll51 
6att'la (1113M8HeHlll8 dU/U~0.05 Bbl30B8T dcp~s0

, 'lTO npeHe6pe)IG1M0 Mano). 

TaKIIIM o6pa30M, nonHOCTbK) 3aA_a8TC51 CTPYKTYPa YCKOPIIITefl51, 
YAOBneTBOP51IOLUa51 Tpe6oBaHIIISIM, npeAb51Bfl518MblM K YCKOpll!Tenro rnna 
TRITRON. 

AHan'13 CTPYKTYPbl KOMnneKca 
PaCC'llllTaHHbl8 no ·rnKoMy anroplllTMY TPIII· c-rynettlll KOMnneKca IIIMSK)T 

cneAYK)l.Ullle xapaKTeplllCTIIIKIII. 

Ha PIIIC. 1 noKa:faH pOCT PaA.IIIYCOEl Kplt1B1113Hbl MarHIIITOB B 3aBIIICIIIMOCTIII OT 
HOMepa o6oporn AJ151 Tpex c-rynettei:1. Ha p111c. 2 npeA.crnaneHbl 1113MeHeHltl51 AJllllH 
CB060AHblX npoMe>KYTKOB: d1 (pltlc.2a) - B 3aBIIICltlMOCTIII OT HOMepa o6opora Ill 
d2 (pltlc.26) - B 3aBIIICIIIMOCTIII OT HOMepa neplllOAa AJ151 nocneAttero o6opoTa 
BTOpoi:1 c-ryneHIII KOMnneKca. L.l111cppbl 1,2,3 COOTBSTCTBYIOT pa3fllll'lHblM c-ryneHSIM 
KoMnneKca. • 
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P111c.1. 3aBIIICltlMOCTb PaA.lllyca KPIIIBlll3Hbl OT HOMep·a o6opoTa 
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P111c.2a. ,D,n111Ha npoMe)K}'TKa d1 B 3aBIIICIIIMOCTIII OT HoMepa o6oporn 
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P111c.26. )J.n111Ha npoMe)K}'TKa d2 B 3aBIIICIIIMOCTIII OT HOMepa nep1110.na 

napaMeTpbl, nonyYeHHble np111 pacYeTax CTpyKTypbl Ill Jll/lHaMIIIKIII 
YCKOPIIITeflbHOro KOMMeKca, .naHbl B rn6n111ue. 
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napaMeTpbl 1-R CTyneHb 2-R cryneHb 3-R CTyneHb 

T111n VCKOPReMblX YacT111u npoJOHbl 'npoTOHbl npoTOHbl 

3HenrnR 1t11-0KeKT. nvYKa M38 20 122 349 
3HeornR BblBo.n. nvYKa M38 122 349 760 
lf1.1cno o6oooToB 12 12 12 
p;rn1,1vc neoaoro o6oooTa M . 1.0 2.58 5.51 
Panwic BblBOJla M 2.2 3.78 6.71 
MeTOJl BblBO,na ycKopett111eM yCKOP8HllleM ycKopett111eM 

Pa3neneH111e oofon M 0.1 0.1 0.1 
S<bd>eKTIIIBHOCTb BblBOJla, % 100 100 100 
4111cno ceKToooe 10 17 32 
Maic:c. Marn. none Marn. KaHanoe T 1.75 1.8 1.75 
lf111cnonvaHTOB(Pe30HaTOPOB) 9 16 31 
Hanom1<eH111e Ha .nvaHTe, ·KB 0.8+1.5 0.8+1.5 . 0.8+1.5 
Ha66o 3Heorn1.1 3a 06000T M38 15 30 58 
HoMeP ra0MOHl.1Kl,1 8 10 15 
lfacToTa Blf-reHePaTOoa Mru 90 90 90 
.IJ.n1t1HaYCKOPIIIT.npoMe)l('fTKa,M 0.1+0.2 0.1+0.2 0.1+0.2 

TaK KaK KOHeYHblCi pa,n111yc MeHbWero ycKOPIIITeflR ecer.na MeHbWe 
HaYanbHoro pa,n111yca cne,nyiomeei ycKopmeflbHoCi cryneHl.1, pa6oTa B03MO)l(Ha Ha 
pa3nlllYHblX rapMOHIIIKax . 8 npe,ncTaBneHHOM KOMnneKce rapMOHIIIKl,1 cryneHeCi 
COOTBeTCTBeHHO paBHbl: 8, 10, 15 1,1 HaXOJlRTCR B np111MepHOM C0OTHOWeHIIIIII c 
pa,n111ycaM111: .. 

hl h2 . h.3 
-=--=--
rl r2 r3 

npoAOnbHOe ABH>KeHf.1e '13CT'11' 

AnR aHan1113a JlBl.1)1(eHIIIR YaCT~U nplllMeHRnaCb ·TeOPIIIR npo.nonbHOro 
Jl81,1)1(eHl.1R B TRITRON, lt13flO)l(eHHaR B pa6oTe [3]. PacYeTbl npo1t13B0Jllllfll,1Cb 6e3 
yYera: nonepeYHoro AB1t1)1(eH1t1R Yacrnu. np1.1 nepexo.ne Yacrnu 1,13 o.nHoCi cryneH111 
KOMnneKca B ,npyryio HaYanbHble 3HaYeHIIIR napaMeTpoe nocne.nyiomeei cryneH1.1 
nplt1HIIIMMIIICb paBHblMIII KOHeYHblM 3Ha'leHIIIRM COOTBeTCTBYIOIUIIIX napaMeTpOB 
npeJlblJlYIUeCi CTyneHIII. . 

Ha p111c.3 npe.ncrneneHa 3ae111c111MocTb q>a3bl Yacrnu OT HOMepa o6opoTa a 
YCKOp~Tene. 81.1,nHo, YTO ee 3HaYeH1.1e Kone6neTCR B .o.1.1ana30He OT O .no rc/2, YTO 
y,noeneTBOpReT ycnoBIIIIO cra6111JlbHOCTIII JlBltl)l(eHIIIR. Han1t1Yllle n11160 OTCYTCTBl/le 
nocne.nHero pe3oHaTopa He oKa3blBaeT cy11tecrneHHoro en111RH1t1R Ha xapaKTep 
3ae111c1t1MOCTIII. 

Ha p111c.4 .naHa 3aBIIICIIIMOCTb 3Heprn1,1 '!acrnu OT HOMepa o6opoTa. 81,1JlHO, 
YTO KOMMeKc YCKOpReT npoTOHbl OT 22 M38 .no 755 M38. 
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P1,1c.3. 3as111~111MQCTb <1>a3~j yacrnu OT HOMepa o6opoTa (2-s:i ctyneHb) 
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P111c.4 .• 3aBVICVIMOCTb 3Hepr111111 'iaCTVIU OT HOMepa o6oporn 
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HecKOnbKO 1113MeHSlSl Ha'ianbHble ycnOBVISl, a VIMeHHO 3Hepr11110 .111 B~-<l>a3y 
VIH)KeKTVlpyeMoro ny'!Ka, MO)KHO nony'iaTb pa3nlll'iHble KOHe'iHble 3Hepr111111. 

3aKmoq~HHe 

Bblweon~caHHaSl MeTOAVIKa pac'ieTa mipaMeTpOB no3BOnSleT 6blCTPO 
nOA06paTb nOAXOASll.J.lYIO paccTaHOBKY MarHVITOB VI pe30HaTOPOB VI nposepl/lTb 
pa60Tocnoco6HoCTb nony'ieHHoro ycKopmens:i. Pacc'iVITaHHbll/1 TaKVIM cnoco6oM 
KOMnneKC no3BOmleT ycKOPSlTb npoTOHbl OT 20M3B AO 760M3B, np111 3TOM 
npeAnonaraeTCSl, '!TO cxeMa o6naAaeT BCeMVI JJ.OCTOVIHCTBaMVI YCKOPIIITens:i Tl/Ina 
TRITRON. 
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PyKOnVICb noctyn111na B 1113AaTenbCKV1111 OTAen 
12 1111on51 1994 roJJ,a. 
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