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0nT~M~3a~~OHH~H 6nOK AnR ~HTepaKT~BHOH nporpaM~ 
pac4eTa KaHanOB TpaHCnOpT~pOBK~ ny4KOB 3apR~eHH~X 
4aCT~~ ( I NTRAC) 

On~C~BaeTCR onT~M~3a~~OHH~H 6nOK, BCTpOeHH~H B ~HTep
aKT~BHy~ nporpaMMy pac4eTa KaHanoe TpaHcnopT~poeK~ ny4KOB 
JapR~eHH~x 4acT~~. nocTaeneHHY~ Ha 3BM EC-1010 ~ BT-10106. 
nporpaMMa no3eonReT aeToMaT~4eCK~ pacc4HT~BaTb TaK~e napa
MeTP~ C~CTCM~ TpaHcnopTHpOBKH, 3a~aHH~e B Ka4eCTBe eapb~pye 
M~x, KOTop~e o6ecne4HBa~T e~nonHeH~e Tpe6ye~x ycnoBHH 
C 3a~aHHOH T04HOCTb~. no~6op napaMeTpOB C~CTe~ OCy~eCTBnR
eTCR no MeTO~y Hb~TOHa HnH no MeTO~y CKOPeHwero cnycKa. 
PesynbTaT~ Ka~~OH ~Tepa~H~ MOryT B~~aBaTbCR B 4HCneHHOM 
BH~e Ha ne4aTb HnH AU ~HcnneH, a Ta~e e BH~e rpa~Koe Ha 
rpa$H4eCKHH ~HcnneH HnH rpa$onocTpOHTenb. 

Pa6oTa B~nonHeHa B na6opaTOP~H B~COK~X 3Hepr~H OHRH. 

C~eHHe 06~eAHHeHHoro HHCTHTyTa AAePHWX HCcneAOBaHHA. AY6Ha 1980 
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Optimization Block of the Interactive Program 
for Computing Charged Particle Beam Transport 
Sys tern ( I NTRAC) 

'-

BBEAEHHE 

B pa6oTe 111 6~na onHcaHa HHTepaKTHBHaR nporpaMMa pac4eTa 
KaHanoB TpaHCnOpTHPOBKH ny4KOB 3apRmeHH~X 4aCTH~, nOCTaBneHHaR 
Ha KOMnneKce 3BM EC-1010 H BT-10106. 3KcnnyaTa~HR CHCTeM~ no
Ka3ana ee BbiCOKy~ 3~~eKTHBHOCTb, OCo6eHHO B Ha4anbHO~ CTaAHH 
pac4eTa, KOrAa He06XOAHMO B o6~x 4epTaX onpeAenHTb CTpyKTypy 
KaHana /KOnH4eCTBO H COCTaB MarHHTHO-OnTH4eCKHX 3neMeHTOB, 
OpHeHTHPOB04H~e paCCTORHHR B KaHane H T.A./, o6ecne4HBa~y~ 
Tpe6ye~e xapaKTepHCTHKH ny4Ka BHyTpH H Ha BXOAe KaHana. Ha 
BTOpOM 3Tane, KOrAa yme onpeAeneHa CTeneHb BnHRHHR Toro HnH 
HHOrO napaMeTpa CHCTe~ Ha xapaKTepHCTHKH ny4Ka, Aan~He~WH~ 
pac4eT COCTOHT B nOA60pe TaKHX napaMeTpOB CHCTeMW, npH KOTOP~X 

C Tpe6yeMO~ T04HOCTbO B~nonHROTCR ycnOBHR, HanomeHH~e Ha xa
paKTepHCTHKH ny4Ka. 3TO CBOAHTCR B 60nbWHHCTBe cny4aea K B~
nonHeHHO B~4HCnHTeneM OAHOTHnHO~ nocneAOBaTenbHOCTH onepa~HH, 
4TO MomeT ~Tb B03nomeHO Ha 38M. npH 3TOM, pa3yMeeTCR, ~ene

coo6pa3HO HMeTb B03MOmHOCTb KOHTpOnHpOBaTb npoMe*YT04H~e pe-
3ynbTaT~ B rpa~4eCKOM HnH 4HCneHHOM BHAe H B 3aBHCHMOCTH OT 
HHX BMewHBaTbCR B XOA BW4HcneHHH. B HaCTOR~eH pa6oTe H3nomeHa 
TaKaR HTepa~HOHHaR nporpaMMa pac4eTa napaMeTpoa CHCTeM~ TpaH
cnopTHPOBKH, 3aAaHH~X B Ka4eCTBe aapbHpyeNWX, KOTOp~e o6ecne-
4HBaOT BwnonHeHHe Tpe6yeM~X ycnOBHH C 3aAaHHOH T04HOCTbO 
/nporpaMMa ~RAC /. nporpaMMa nocTaBneHa Ha ynOMRHYTOM B~We 
ABYXMaWHHHOM KOMnneKce. 

OnHCAHHE nPOrPAH~ 

nporpaMMa ~pMneHa 8 BHAe finOKa, BCTpOeHHOro B B~WeyKa-
3aHHYD HHTepaKTH8Hyo nporpaMMY /6noK onTHMH3a~HH/. BxoA 8 6noK 
OC~eCTBnReTCR no COCTORHHD'~'' 9-ro KnD4a HHmeHepHoro nynbTa 
EC-10!0, nocne 4ero 38M nepexoAHT a pe*HM AHanora, 8 KOTopoM 
Heo6XOAHMO 3aAaTb 4HCnO aapbHpyeMWX napaMeTpOB N(NS6) H Tpe-
6yeM~e ycno8HR. npH 3TOM 4Hcno ycnoB~H AOn*HO 6wTb paB~M 4HCny 
aapbHpyeM~x napaMeTpoa N. EcnH 4acTb ycnoaHH OT npe~Ay~ero 
~HKna paC4eTa coxpaHReTCR, TO AOCTaT04HO nHWb nepeonpeAenHTb 
Te ycnOBHR, KOTOp~e Tpe6yDT H3MeHeHHR /HnH AOnonHHTb Ha6op 
ycnoBH~, ecnH N 6onbwe, 4eM a npeA~A~eM ~HKne pac4eTa/. AnR 
3Toro KamAoe 3aAaaaeMoe ycnoaHe HAeHTH~~HpyeTcR nopRAKOB~M 
HoMepoM NC (NC 5; N). 0TAenbHOe ycnoBHe, 3aAaaaeMoe a pemHMC 
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,Q~anora C onepaTOpCKOH KOHCOfl~, HMeeT cne,Qy~y~ CTpyKTypy: 
* NC, IF, IS, IQ, NO, NP, FO, DF, DH, 

r,Qe NC - nop.R,QKOBbiH HOMep ycnoBH.R, 
IF - HAeHTH~~KaTop ~YHK~HH, noAnema~eH onT~MH3a~HH (IF<~. 

npH 
1 -
2 

3TOM npHH.RTbl Ofi03Ha4eH~.R: -

3 -
4 -

a -~yHK~~.R, 
{3 -~yHK~H.R B CM, 
y -()lyHK~HR B CM -1, 

,QHCnepcH.R D B CM. 
5 - npoH3BOAHa.R A~cnepCHH D~ 
6 - nonomeHHe pasHosecHOH op6HTbl An.R ~eHTpanbHOH aap.R,QHOCTH XI 

B CM, 
- M> 7 - XP=Xl+yE· f3+D -p /E - 3MHTTaHC 8 CM•Mpa,Q, 

TeflbHbiH HMnynbCHbiH paa6poc/, 
- ~p 

8 - XN =XI-yE·f3-D·-, p 

~p 

p OTHOCH-

9- XM=XI:j:(yE•{3+D~+D~),r,Qe .M;L__ OTHOCHTenbHbiH paa6poc 
0 1:10 

ny4Ka no aapR,QHOCT.RM /aHaK 11+11 cooTseTCTByeT IQ=1, a 11
-

11 
- IQ=2 I. 

IS - H,QeHTH()>HKaTop nnocKOCTH Koop~HaT I I8=1 cooTBeTcTsyeT 
r9pH30HTanbHOH nnOCKOCT~, a 18=2 - sepTHKanbHOH/. 
NO - nop.R,QKOBbiH HOMep T04KH BHyTpH KaHana TpaHcnopTHpOBKH, 
B KOTOpOH 3a,QaeTC.R COOTBeTCTBy~ee onTHMH3a~HOHHOe ycnOBHe. 
NP - nop.R,QKOBbiH HOMep 3neMeHTa KaHana, napaMeTp KoToporo 
aapbHpyeTc.R /a cny4ae ceo6o,QHoro npoMemyTKa aapbHpyeMbiM napa
MeTpoM .RBn.ReTC.R AnHHa, B OCTanbHbiX cny4a.RX - aenH4HHa non.R HnH 
rpa,QHeHTa/. 
FO - Tpe6yeMoe 3Ha4eHHe cooTBeTCTBy~~eH ()lyHK~HH. 
DF - Tpe6yeMa.R a6con~THa.R T04HOCTb. 
DH - OTHOCHTenbHbiH war Afl.R Bbi4HCneHH.R npOH3BO,QHOH no COOTBeT
CTuy~eMy napaMeTpy BapbHPOBaHH.R. 

nocne aa,QaH~.R ecex ycnoBHH no KoMaH,Qe c onepaTopcKoH KOHco
nH 38M npHCTynaeT K no,Q6opy napaMeTpOB CHCTeMbl, npH KOTOPbiX 
3TH ycnOBH.R BblnOnH.R~TC.R. npH COCTO.RH~H 11011 Kn~4a 5 no,Q6op npo
HCXO,QHT no MeTOAY Hb~ToHa /pHcyHoK, 3neMeHT MaccHsa KEY(16) 
COOTBeTCTByeT Kfl~4y 11 011 nyflbTaf, a npH COCTO.RHHH 11 111

- no Me
TOAY CKOpeHwero cnycKa. PeaynbTaTbl Kam,QOH HTepa~HH Bbi,Qa~TC.R 
e 4HcneHHOM BH,Qe Ha ne4aTb HnH AU AHCnneH, a TaKme MoryT Bbi
,QasaTbC.R e BHAe rpa()>HKOB Ha rpa()>H4eCKHH ,QHcnneH GD-71 HnH 
Ha rpa()>OnOCTPOHTenb HP -7210A, 4TO n03BOnReT Bbi4HCnHTeniO KOHT
ponHPOBaTb HTepa~HOHHbiH npo~ecc. no COCTO.RHH~ 11 111 Kfl~4a 8 
npOHCXO,QHT npepbiBaHHe HTepa~HOHHOrO npo~ecca H BbiXOA Ha ,QHa
nor, 8 KOTOpOM Bb14HCnHTenb npOH3BO,QHT HeofiXO~Mble MO,QH()>HKa~HH 
Ha4anbHbiX HnH onTHMH3a~HOHHbiX ycnOBHH, a 3aTeM B03Bpa~aeT 
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fli<IQtno HO'IOIIOHOI% II<'MJ6ua 

6noK-cxeMa nporpaMMbl INTRAC. 

nporpaMMY e 6noK onTHMH3a~HH. nocne BblnonHeHH.R onn1MH3a~HOHHbi X 
yCflOBHH nporpaMMa aBTOMaTH4eCKH nepeXO,QIIIT B pemHM ,QHanora. 
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B HeKOTOP~X cny4aHX MO~eT OKa3aTbCH noneSH~M BBeAeH~e orpa
H~4eH~H war a HM, saAaeaeMoro c onepaTopcKo.:1 KoHcon~. B 3TOM 

lo:t I o:t I p(l) p(l) (2) _p(2) p (N) ,..,{N)J cny4ae MOAYflb BeKTOpa .t' , rAe 1"' = 1+1- 1 , P1+l 1 , ••. , 1+ t-Il 
I P ~k) - sHa4eH~e k -Toro eapb~pyeMoro napaMeTpa nocne i -To.:1 
~TepaJ.4~~/, He npeeocxoA~T een~4~H~ HM , a ero HanpaeneH~e coe
naAaeT c HanpasneH~eM, KOrAa orpaH~4eH~e He BBOA~TCH. B 3TOM 
cny4ae, KOrAa HeT Heo6xoA~MOCT~ BBOA~Tb orpaH~4eH~e wara, sen~-
4~Hy HM cneAyeT saAaBaTb AOCTaTo4Ho 6onbwo.:1. 

no on~caHHo.:1 nporpaMMe npo~3BOA~ncH pac4eT KaHanoe TpaHcnop
T~POBK~ ny4KOB AflH npoeKTa YKTH 121 
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