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BBE-JlEHWE 

JlnR MOAen~pOBaH~R Ha 3B~ ~~KnOTpOHHO~ YCT~HOBK~ B e~ H~~6o
nee c yutec r aeuusrx 4epT-aX Heo6xOA~Mbl 110 KpaHHeH M-epe 3 C\.1 CTeMbl 
nporpaMM, OTHOCR~~eCR K MarHlJITHO~ CYlCTeMe, YCKopRIO~eMY B4-nonlO 
\11 A~HaM~Ke nY4Ka l 1/. -Cx-eMa TaKo~ MOAen~ noxaaa aa Ha p~c. 1, rne 
CYCLOrRON - ynpaBnRIO~aR nporpaMMa; 
MAGNET - CIo1CTeMa A11R pacv"Ti MarHI4THblX none~3 conepxautaa 

nporpaMM~ PO~SC~ 2 t MAGNET - CERN/ /, GFUN30 / 4J 
t 

~A~NA/5/t MAGSYS/6! t CMAP ~ AP. 
BEAM - C~CTeMa AnR paCv,iTa A~1-laM\I1K~ nY4Ka, coaepxauiaa 

nporpaMMbl FATRON 7/t MAO!8/ ~ AP.; 
RF - C~CTeMa AJlR pac4eTa B4-nonR ,6a3~py~~aRcR Ha KOMn

neKce nporpaMM MAFIA/9 / . 
MOAenb CYCLOTRON c03AaeTcR co cneAYIO~Y1M\.1 ~en~M~: 

1. npoBepKa paHee c03AaHHo~ KOH~en~~\I1 YCKop~TenR Ha OCHOBe 
MOAen~pOBaH~R c MaKC~Mallb HO B03MO>KHblM y4eToM peans HblX YCJlOBI;1H. 

2. 06t-:tapY>KeHl;1e HOSblX 3et>et>-eKTOB 8 et>~3~Ke YCKop~TenR. 

3. OnT~M~3a~~R napaaerpoa , et>OPMYJ1~pO~aH~e HOBblX pe>KI.1MOB. 
B -HaCTOR~ee BpeMR ~MeIOTCR ace paHee -nepe4l;1cneHHble npor-paMMbl, 

~ pa60Ta no C03AaH~1O 4~CJ1eHHO~ MOAenl4 3aKllI04a-eTCR B cneAy~~eM: 

l. MOA~et>~Ka~I;1R~' aAanTa~I;1R 

nporpaMM K oco6eHHOCTRM pac
cMaTp~BaeMo~ 3aAa41J1. 

2. DpraH~3a~MR cTaHAapTH~x 

npoToKonoB AnR o6MeHa lJIHet>opMa
~lJIe~ Me>KAY nporpaMMaMI;1A 

3. npoBeAeHMe TeCToB~X pac
4eTOB AnR -CTaHAapTHbIX cIJITya..
~1;1~, rAe et>YHK~MOHl;1pOBaHlJle yc
TaHOBKIJI J.13BeCTHO. 

B pa60Te paCCMaTpl;1BaeTCfl 
nlJlWb paC4eT Mar1-lMTHO~ ClJICTeM~ 

8 _paMRax MOAenlJl- CYCLOTRON. 
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MOAEnb MArH~TA 

OCHOBO~ MOAen~ MarH~Ta RBnReTCR C~CTeMa MAGNET Anft paC4eTa 
MarH~THOrO nona np« 3aAaHHblX napawerpe x MarH~Ta. B npor na-o-e 
CMAP AnR OnpeAeJ1eH~R nona cnapane HO-CeKTOpHbIX I-1nl-1 paA~aIlb HO
CeKTOpH~X ~~KnOTpOHOB B~nOnHReTCR Cepl-1R ABYMepH~X paC4eTOB 
B pa3n~4HblX Ce4eKVrRX MarHI-1Ta AnR nocnenyourero BOCCTaHOBneHI-1R 
npOCTpaHCTBeHHO~ KapT~/101. O~eHKa nOnR npOBOAI-1TCR KaK B npeA
n0nOmeH~1-1 o nOCTORHHOM HaMarHI-141-1BaHI-11-1 MarHI-1TOnpOBOAa /M=Const/, 
TaK ~ c Y4eTOM 1-13MeHeH~R HaMarHI-14eHHOCTI-1 or ~HAYK~1-11-1 /M=VAR/. 
PaC4eT npOCTpaHCrBeHHO~ KOH<t>~rypa~l.11-1 MarHI-1Ta B.blnonHRnCR 
no nporpaMMaM NAGSYS ~nl-1 GFUN3~. 

AnR B~6ora ~ KoppeK~1-11-1 napaMeTpOB MarHI-1Ta npl-1MeHRnaCb npor~ 

paMMa PISAI li, oxa3aBwaRCR AOCTaT04HO 3<t><t>eKTI-1BHO~ B ycnoB~RX 
~~KnoTpoHHO~ YCTaHOBKI-1. 

npo6neMa OnTI-1MI-13a~1-11-1 napaMeTpOB ~I-1KnOTpOHHoro MarH~Ta pac
cMaTp~~ahacb paHee B pa6oTax/~2-14/. OAHaKo B/121 anrOpl-1TM on
T~M~3a~l-1~ õun HeAOCTaT04HO HaAe>f<eH 1-1 3<t><t>eKTI-1BeH, B/} 31 OnTI-1MI-1
3a~~R MarH~TonpOBOAa Ha OCHOBe GFUN3D Tpe60Bana 6onbw~x 3aTpaT 
BpeMeHI-1 3BM, B/ 141 >f<e pewanaCb 4aCTHaH 3aAa~a AnR ~I-1KnQTpOHOB 
co	 cnnouiau« noruocov . 

KaK ~3BeCTH0, B nporDaMMe PISA pewaeTCR cneAy~~ee MaTpl-14HOe 
ypaBHeH~e: 

PHc.2. OÓmHH .BHA MarHHTa. 
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rAe 6~ - war no napaMeTpaM~ 2 - BeKTop MHO>f<I-1Tene~ narpaH>f<a, 
6:; - aex rop HeBR3KI-1 Me>f<AY nonY4eHHblMI-1 1-1 Tpe6yeMblM~ 3Ha4eHI-1RMI-1 
~eneB~x <t>YHK~~~, 6~ - TO ~e, 4TO 1-1 ~~~ HO AnR T04HO ~I-1Tl-1pyeM~x 

3Ha4eH~~ uene sux <t>YHKltl-1l1, M ~ N - MaTpl-1~bl n PO~3BOÀHbIX uerieaux 
<t>YHK~"'~ no na paMeTpaM AnR f':.s ~ 6r COOTBeT.CTBeHHO, 'vi. - A~aro

HanbHaR MaTp"'~a BeCOB~X MHO>f<I-1Tene~, ó~ - oTKnOHeH~e napaMeTpOB 
OT .peKOMeHAyeMblx, V - BeKTOp BeCOB-bIX "1HO>f<I-1Tene~ AnR óp. 

B Ka4eCTBe ~eneB~X <t>YHK~~~ AnR ql-1KnoTpOHHoro MarHI-1Ta pac
CMaTpl-1Ban~Cb cneAYIO~~e xapaKTep~CT~KI-1~ 

B - al(C~anb.HaR KOMnOHeHTa nona Ha 'oceBO~ :lI-1HI-1~8c (P., À)max 
MarHI-1Ta /p~c.3/, 

(BmaxJ R' - paAl-1anbHbl~ rpaAl-1e.HT oc e aór o nons ,-B - a3~MYTanbHo-cpeAHee none, 
F - <t>naTTep, 
f - 4a-cTOTa 06pa~-eH"'R 4aCTI-1~,
 

Qz - 4aCTOTa aKCl-1anbHbrx CBo6oAHblX Kone6aH~~ 4aCT~~.
 

npl-1 onTI-1M~3alt~~ Bapbl-1pOBan~Cb cneAYIO~l-1e napaMeTp~: 

h 1 , h2 - aKc~anbH~e pa3Mep~ MarHI-1Ta,
 
RH , RK - paAl-1anbH~e pa3Mep~ nonlOca,
 
2a - yrnoBo~ pa3Mep nonlOca,
 
À - napaMeTp KPYTI-13H~ cnl-1panl-1 oceBO~ I1I-1HI-1I-1 nonlOca,
 
J'vI aMnep-BI-1TKY1 OCHoaHO~ 06MOTKI-1,
 

- a KCl-1anb Hble pa3M-epbl 06MOTKI-1,h'C.J h2 C 
- 3etx:t>eKTI-1BHaR ·HaMarHI-14eHHOCTb nonoca . CMblcn 3TO.rO naM3 -cP 

paMeTpa CTaHeT RceH ~3 AanbHe~wero. 

Ha60p ~eneB~X <t>YHK~~~ 1-1 napaMeTpOB MO>f<eT 6~Tb paCWl-1peH 3a 
C4eT He6oI1bWI-1X MOA~<t>I-1Ka~l-1~ nporpaMM~. AHanl-13 nonY4eHH~X pewe
HI-1~ np0l-13BOAI-1TCR c Y4eTOM Kpl-1Tepl-1ea 3aBepweH~R I-1Tepa~1-10HHOrO 

npo~ecca OnTI-1MI-13a~I-1~, 3aKnI04alO~"'XCRB çneAYIO~eM: 

- CYMMa KBaApaTOB HeBR30K MeHbwe 3aAaHHO~. 

- CyMMa KBaApaTOB HeBR30K OTn~4aeTCR OT ee o~eHK~ B nI-1He~
HOM np~6I1I-1>f<eH~~ He 60nee 4eM Ha 10%. 

- <PaKTop penaKCa4WY1 MeHbwe 3aAaHHoro. 
AnR nOArOTOBK-trI ~CXOAHbIX AaHHblX 1-1 auanuaa pe ayns ra r oa paapa

60TaHa aBToMaT~3~poBaHHaR ~Y1CreMa PERCYC Ha 6a3e nepcoHanbHo~ 

3BM "npaBel..\-ló l l (auanor I BM-PC/XT), nOAKnI04eHHo~ -repea noicans> 
HYIO ceTb J1NET/151 K ~eH~panbHo~ 3BM O~R~.· reoMeTp~R MarHI-1Ta, 
xapaKTep~cT~K~ nonR ~ AI-1HaM~K~ nY4Ka B rpa<t>~4ecK0~ ~ UI-1<t>POBO~ 

<t>opMe BblBÓARTCR Ha oxpa H I..\BeTHOro AJ;1CnneR VI, npa Heo6xOAI-1MOC T~, 

<t>I-1KCI-1PYIOTCR Ha rpa$onOCTpO~Tene ~ ne4aTalO~eM YCTpO~CTBe. C~

CTeMa AonYCKaeT apXI-1B~3al..\~~ pe3ynbTaToB ~ MaH~nyn~poBaH~e 

rpa<t>1-14eCK~MI-1 ~6beKTaM~. 
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onTHMH3ALlHR	 pana f... = ep(L 1 , L2) C gBYMfl c r ene-ra-ur csoôonu L1 111 L2 H 3Q>Q>eK
THBHafl 'Hat-tarHH4eHHOCTb = r ne MJ-W onpenensnac sMS1J M + MJW' 

Ilpouecc epOpMlI1pOBaHlI1fl r oeõyeaux XapaKTepll1CTII1K MarHII1Ta Bbl Ha OCHOBaHHII1 3K8HBanebiTHOH 3aMeHbl nona TOKOBblX 06MOTO)< c YPOB
nOnHfleTCfl ~ cnegy~~e~ nocnegoBaTenbHOCTII1: HeM B036y~geH\.1fl JW noneM COOTBeTcTBy~~ero HaMarHlI14eHt-#oro 06be

1. flogroToBKa II1CXOgHblX gaHHblx c nOMO~blO PERCYC 111 nepenava	 Ma. 

II1X B ueHTpanbHYIO 3BM. 
Z. Pac4eT QeneB~X Q>YHKUIl1~ gnfl 3agaHH~x napaMeTpOB 8 II1HTep

aKT~BHOM pe~II1Me Ha C~C-6500 B npegnonomeHlI1111 M = consto 
3. AHanll13 Ha 3BM "ll pa Beu -16H nony-reauoro peweH~fl 111 nonro

ToBKa HOBblX II1cxOAHblX gaHHblX. Iloaropeune 3TanOB 1+3 go nony-ie
HlI1fl npll1eMneMO~O II1cxogH?rO pellieHlI1fl Anfl OnTII1MII13aUll1111 Ha cnegy~
~eM 3Tane. 

4. PaC4eT no nporpe-e-re PISA OnTII1ManbHbiX napaae'rpoa B npen
nOnO~eHII1M M = const 111 nepexoA K cneAYIO~eMY 3Tany. 

5. PaC4eT no PISA napasre r poa Ha· õaae gB~MepHbtX nporpaso« 
111 B npeAnono~eHHII1 M = VAR. 

6. B~4l11cneHlI1e HeBfl30K no TpeXMepH~M nporpaMMaM 111 c Y4eTOM 
M = VAR. nepexog K n.5, ecnll1 peweHlI1e HegocTaT04HO T04Hoe. 

Aaaru-a AII1HaMII14eCKII1X xapaKTepll1CTII1K gnfl pa-C4eTHbIX noneji npo
BOgll1TCfl nll160 no aHanll1TII14eCKII1M Q>opMynaM IHa paHHII1X 3Tanax on
TII1MII13aUIl1~/, nll160 npll1 nOMO~1I1 nporpaMM TpaCClI1pOBKII1 4aCTII1U 
1113 KOMnneKCa BEAM. 

np~MEP PAC4ETA 

~nfl AeMOHCTpaUHII1 B03Mo~HocTelll nporpaMM~ 111 npll1eMOB Q>OpMlI1pO
BaHlI1fl ueneB~X Q>YHKUIl1~ B Ka4eCTBe II1CXOAHOIII II1cnonb30BanaCb KOH
~lI1rypa~lI1~ cnHpanbH0-CeKTOpHoro UIl1KnOTpOHHoro MarHII1Ta Ipll1c.21 
c napaMeTpaMIIl, 6nll13KII1MII1 K npll1BegeHHblM 8 pa60Te/] 6/. npll1 3TOM 
C4I11TanOCb, 4TO COCTOflHlI1e MarHII1Tonposoga 6nH3Ko K HaC~~eHII1IO 

IMo = 2,1 Tnl. 3TO npeAnono~eHlI1e flBnfleTCfl gocTaT04HO onpa~~ 
gaHHblM A-nfl caepxnpoaonaurax MarHII1THblX CII1CTeM, r ne npll1 noriax 
6+10 Tn HaMarHII14eHHOCTb MarHII1TonpoBoga npaKTII14eCKII1 nOCTOfiH
Ha 111 BKnag nODR OT 06MOTKH B036y~geHHfl Mo~eT gocTlI1raTb ~ 50%. 
nepBoHa4anbHbllll auõop naparae r poa ratose Mo~eT 6blTb eunonae-r 
B pasucax s r oro npermonoxeaua . B Ka4eCTBe ueneaux Q>YHK~II1~ 3a
gaBam1cb 4aCTOTa oõpaure-ura 4.aCTH4 f = 6, 175 MrU H 4aCTOTa aK
CHanbHblX Kone6aHII1111 Qz = 1,35 B g~ana30He paAII1YCOB R = 2,6 -;
-;- 6,2 M. 

Aftfl ogHoBpeMeHHoro Q>OpMHpoBaHHfl Ha3BaHH~X B~we ueneB~X 

~HK4H~ II1cnonb30BanHCb napaMeTp yrnoBoro pa3Mepa non~CHoro Ha
KOHe4HII1Ka a = A + B·R + C.R2

, npoQ>~nb B03AYWHoro 3a30pa h1(R) 
npll1 1 CTeneH~X cB060g~ 17 npflMoyronbHYX WHMM Ha nonlOte, B~CO

Ta KOTOp~X MeHflerCR He3aBHCHMO gpyr OT gpyra/, KpYTII13Ha cn~

, 
,l 
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HanH4He B 3aAa4e gBYX ~eneBWX Q>YHKUHIII f 111 Q pa3HoIII pa3Mep
HOCTH npaaeno K He06xogll1MocTII1 II1cnonb30BaHHfl BeCOBblX MHO~HTe
nelll W H WQ. ITpll1MepHO OAII1HaK9Ba~ OTHo~HTenbHafl T04HOCTb Q>OPMHt' f 

J 
pOBaHlI1fl 6bln~ noc rur uyre npV1 Wf = 1 H W-Q = 4, II1cnonb3yeMblx BO 
Bcex ganbHeHWII1X paC4eTax. 

3agaHHeM pa3nH4H~X 3Ha4eHII1111 BeKTbpa perynflpll13aUll1H ~ onpeAe
nanuc b IIMRrKlltel I OrpaHII14eHII1R Ha H3MeHeHHR 3Ha4eHHIII napaMeTpOB. 
Kpoae Toro, BeKTOp ~ Hcnonb30BanCR gnR BblgelleHlI1fl onuoro II1nH 
HeCKOnbKII1X napaMeTpOB npH gocTII1~eHHII1 KOMnpOMII1CCa Me~gy T04
HOCT blO <POpMHpOBa HIII-R H npa KTH4 ec Koi:f peannayeaoc TblO nonyuaeaux 
3Ha4eHHIII napaMeTpOB. B paMKax anropHTMa OnTII1MH3aUll1H npHMeHfl
naCb TaK~e B03MO~HOCTb "~eCTKordl OrpaHII14eHHR napaMeTpOB 3a
na HHblMII1 npenertaaa , nplí1 gocTII1~eHVlH 3TII1°X npenenos 3Ha4eHHe napa
MeTpa Q>II1KClI1pOBanOCb H OH HCKn~4anCfl 1113 npouecca OnTII1MII13aUIl1I11. 

6ueHKa 3Ha4eHlí1~ ueneB~X Q>YHKUIl1I11 gnfl II1CXOgHOIII KOHQ>lI1rypaUIl1I11 
MarHII1Ta Ipll1c.31 nOKa3ana, 4TO OTKnOHeHII1R 3TII1X 3Ha4eHII1~ OT Tpe
6yeMblx nocraraior ~ 25% gnR f li1 ~ 64% AnR Qz !Pll1c. 4, 5/. flpll1 
nOMO~Vl napawer coa a 111 M3 «p I CM. Ta6nIl1UY" aa pua HT 21 õun nony-reu 
onTII1ManbH~1II c T04KII1 3peHHR MII1HII1MyMa 1I13MeHeHII1R napaMeTpoB Ba
pll1aHT KOHQ>lI1rypaUIl1I11. 

Onuaico T04HOCTb Q>OpMlI1pOBãHII1R f 111, ocoõeuuo , Qz Morna 6bl ÕblTb 
nY4we. Hcnonb30BaHII1e napaMeTpa ~ He gano B 3TOM CM~cne· 3Ha4111
r ens Horo 3Q>Q>eKTa BBlI1gy Manoro 4l1lCna c r eneueã c soõonu. BKn104e

azf (MIi,z)' 
1~

I7,O~	 r"> 2 2,0
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2~,6,Ot _ _00' 0--. 4 , 0_._0 "" --o .......-------.

'---""/ -,3_._._. __ <, \

5,5 
1.5 ~ ~~'-r-._o.:.._~--_. ~ 

li 
5,0 

4,5 2 - - ta I	 
\ 

7 R(M) 2 3 4 5 ·6 7 R (M) 

J!	 
o 

PHc.5. ~acToTa cBo6o~HWX aK
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'I'aõrnn..J;a 

HOMep 
2 3 4 5 

BapHaHTa I
M M M M 
Ilapanerpsi HCXOp;H. a a 

h1 

a 
h 1 

h1 ~l 
0,6 

v - 0.,18 O, 15 O, 1 O, 1 II 
0,6 v~ 

t13Q/Mo 1, O 0,91 I ,27 1,"84 1,61 'I 

r. W·(l'>S·)2
• 1. 1. 16,08 2,0.0 0,52 0,13 0,23 
1. 

Hlt1eM B lH1CIlO onn1"'H13~PyeMblx napaMe::rpoB h 1 ~ BbIAeIleHV1eM a npa ,I 
4nOMO~~ BeKTopa ~ /Bapl1aHT 31 YAanOCb 3Ha~~TenbHO nOB~C~Tb T04 'I 

HOCTb <t>OpM~pOBaH~fL DAHaKo "aa r oa r u" no na paae r pa» npa 3TOM CY :t 
'I 

~eCTBeHHO B03pocnV1. TaK~ YBen~4eH~e M3~ AO 3Ha4eH~H 1,27 ~o 

np~	 Mo = 2,1 Tn 03Ha4aeT cy~ecTBeHHw~ pOCT Heo6xoA~M~X JW. 
,lJ,anbHe~wee npOAB~>KeH~e no T04HOCT~ <t>OpM~poBaH~H Tpe6yeT el1le 
60nbl,U~X 113c3TpaT" no napaae r pa s IBap~al-tT 41. Oueuuaaa ncnyveu
Hoe	 peweH~e AnH 3Toro Bap~aHTa, HY>KHO OTMeT~Tb, 4TO T94HOCTb 
<t>OpM~poBaH~H Qz COOTBeTcTByeT 'Tpe6yeMo~ 11 < Qz < 1,51, a T04
HOCTb ~~pM~poBaH~H f cornaCOBaHa c norpeWHOCTb~ paC4eTa np~ 
M = consto .aoBoA~a TO~HOCT~ <t>OpM~poBaH~H f AO Tpe6yeMo~ c T04
K~	 3peH~H A~HaM~K~ nY4Ka 06~4HO B~nonHReTCH np~ 3TOM YPoB~e 

3IleMeHTaMV1 TOHKO~ KOppeKLt~~ IToKoa~e 06MOTK~ Ha non~ce MarH~

Tal	 c Y4€TOM M = VAR. 
nOM~MO B~weYKa3aHHo~ a03MO>KH~ ~ APyr~e nocneAoBaTeIlbHocT~ 

<t>OpM~poBaH~H Lte.!JeBbl~ <t>YHKLt~~ c APyr~M~ KOM6~HaLt~JlM~ napawer> 
pOB	 ~ 3Ha4eH~~ W ~ V. Bbl60p onuoro V13 Bap~aHToB AOn>KeH npoua

, I
BOA~TbCR c y~eToM Bcex Tpe6oBaH~~ K YCTaHOBKe, B TOM 4~cne 

~ He CBH3aHHWX ç npOLteCCOM <t>OpM~pOBaH~H IHanp~Mep, pean~3Y

eMOCTb napaMeTpoB/. TaKO~ B~6op MO>KeT 6~Tb CAenaH, Hanp~Mep, 

Ha 6a3e 3KcnepTHo~ c~cTeMw/17/. OAHaKo peweH~e 3TO~ npo6neM~ 
,WXOAV1T 3a paMK~ AaHHo~ pa6oT~. r 

nOCTpoeHHaR MeTOA~Ka onpeAeneH~H napaMeTpOB Lt~KIlOTpOHHoro 
I t · 

Mar~~Ta n03BOIlReT nony4aTb eA~HCTBeHHoe V1 onT~ManbHoe Ha AaH (
HOM	 MHO>KeCTBe napawer poe lt1 3aAaHHblX W ~ \j peureaue , EA~HcTBeH i'iHOCTb peweH~H npOBepHnaCb paC4eTaMM AIlR ABYX pa3n~4HWX Ha4anb ; . 

H~X 3Ha4eH~~ h 1 = 0,1 M ~ h2 = 0,05 ~. nony4eHH~e peweH~H COB
naAan~ c T04HOCTb~, onpeAenHeMO~ Kp~Tep~eM BblXOAa ~3 ~TepaLt~OH

Horo npo4ecca. 

3AKnl04 EHl-1 E 

Pa3pa6oTaHHaH nporpaMMHaH C~CTeMa n03BonHeT np~ 3aAaHHoM 
Ha60pe napaMeTpoB, 3Ha4eH~HX BeCOB~X MHO>K~TeIle~ ~ BeKTopa 
perynHp~3aLt~~ nOIly4âTb eA~HCTBeHHoe onT~ManbHoe peweH~e AIlH 
<t>OpM~poBaH~H Tpe6yeM~x xapaKTep~cT~K Lt~KnOTpOHHorü MarH~Ta. 

CooTBeTcTB~e T04HOCT~ ~OpM~poBaH~H ~ npaKT~4ecKo~ pean~3ye

MOCT~ nonY4aeM~X napaMeTpoB o6ecne4~BaeTcH np~ nOMO~~ BeCOB~X 

MHO>K~Tene~ ~ BeKTopa perYIlHp~3aLt~~ np~ AOCTaT04HO W~pOKOM Ha
60pe onT~M~3~pyeMwx napaMeTpoB. 

C~cTeMa nporpaMM Mü>KeT 6~Tb ~cnonb30BaHa KaK AIlH Ha4anbHoro 
B~6o~a napaMeTpOB 4~KnoTpoHHoro MarH~Ta, TaK ~ AIlH ~x KoppeK
Lt~~ Ha ~ccnegyeMo~ YCTaHOBKe. 

ABTOP~ 6naroAapH~ n.r.AK~W~HY, A.B.<t>eAopoBY ~ B.,lJ,.KpaBLtOBy, 
npVtH~MaBLU~M y-iac r ae B paõor e Ha Ha4anbHOM ee o r ane , 
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BopO*40B C.6., Kan~HK~Ha M.6., CaeHKo B.A. P9-'B7-457 
C~cTeMa npOrpaMM AnA onpeAeneH~R napaMeTpOB ~~KnOTpOHHOrO 

Mar~HTa no 3aAaHH~M AHHaM~4ecK~M xapaKTep~cTHKaM nY4Ka 

PaccMoTpeHB saAa4a onpeAeneHHR napaMeTpoB 4HKnoTpoHHoro MarHHTa no aaAaH
H~M A~HaMH4ecKHM xapaKTep~cTHKaM nY4Ka.B~4~cneH~e MarH~T~oro nonR cnHpanbHo
ceKTopHblX H paA~anbHo-CeKTOp.HblX ~HKJ10TPOHOB OCHOBaHo Ha cepHH ABYMepHblX pac
4eTOB a pasnH4HblX ce4eH~RX MarHHTa c nocneAylOU4HM SOCCTaHosneHHeM npocrpeacr
seHHo~ KapTbI. npeAOo*eHo np~MeHHTb ~eToA AnR peweHHR Q6paTHO~ aaAa4H 
onpeAeneHHR reOMeTpHH MarH~Ta no aa~aHHblM ~eneB~M $YHK~HRM. AnR 3Toro Hcnonb
ayeTcR anropHTM, pean~aoBaHH~H B nporpaMMe PISA. nporpaMMa npOQepRnac~ Ha np~ 

Mepe cnHpanbHo-ceKTopHoro ~HKnoTpoHHOro MarHHTa. npH 3TOM c4HTanocb~ 4TO Ha
MarHH4eHHOCTb n04TH nocToRHHa BcneACTBHe Hac~~eHHR MarHHTonpoaOAa. Paapa60TaH 
HaR CHCTeMa nporpaMM noaBonReT npH aaAaHHblX Ha60pe napaMeTpoa, 3Ha4eHHRX 8e
COBblX MHo*HTenei1 H BeKTopa perynRpHaa~HH nony4aTb eAHHcTB~H~oe OnT~ManbHOe 

peweHHe AnR $OpMHpoBaHHR Tpe6yeM~x xapaKTepHcTHK 4HKnOTpOHHoro MarHHTa. OHa 
Mo*eT 6~Tb HcnonbaoBaHa AnR Ha4anbHoro Bbl60pa napaMeTpoa H 'nôcneAy~~eH HX 
KoppeK4HH Ha 'HccneAyeMoH YCTaHOBKe. 

Pa60Ta B~nonHeHa B /1a60paTopHH RAepHblX npoõnex ·O~~HI. 

npenpHHT 061>e,u.mUlHHoro HHeTHTyT&RAepHblX HCCJIe.llOBSHHH . .uy6H8 1987 

nepeBQA aBTopOB 

Vorozhtsov 5.-6 .. Kallnklna M.B~J Saenko V.A. P9-87-457 
System of ~rogrammes for Determlnatlon of Cyclotron 
Magnet Parameters by the GIven Dynam ic -Character 1st l.cs 
of the Beam 

A problem of de termlnat lon of cyclotron magnet pa-rameters by the gfven 
dynami~ characterlstics 15 consldered. lhe calculatlon of the magnetlc fleld 
of splral-sector and radlal-sector cyclotrons is based on a serfes of two-dl
menslonal calculatlons at var Ious cross sec t lons of the magnet to be fol1owed 
by reconstructlons of the spatlal map. lhe method Is proposed to solve the 
Inverse problem of determlnation of the magnet geometry for the glven purpose 
functions6 lhls can be achieved by the a~gortthm used In the programme PiSA. 
lhe pr-ogram was checked by calculatlon of a spiral-sector cyclotron magnet. 
lhe state of the magnet core was held to be close to saturatlon. lhe deve
loped programme system allows a unique optimum solutlon for formatlon of re
qul-red characterlstlcs of the cyclotron magnet at the 9·lvan se t of parameters 
and values of welght factors and the regu1artsation vector .. The programme 
system can be used both for lnltlal cholce of cyclotron magnet ~arameters 

and for thelr correctlon at the facillty under JnvestigatJon. 

lhe Investigatlon has been performed at the taboratory of Nuclear ~robJems 

J1NR . 
, Preprint-of the Joint Inatitute for Nuclear Research. Dubna 1987 


