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B HaCTOHIl~ee BpeMH B JIa60paTOpl1l1 rrnepasrx np0611eM OHHI1 paapa
6aTbIBaeTCH CI1CTeMa nporpar-rra "UI1K110TpOH", npenaaaaacenaaa U11H MO.ue

11l1pOBaHl1H YCKOpI1Te11eH UI1~l1OTpOHHOrO runa. 3Ta CI1CTeMa mcrnoxaer 
B Ce6H nersrpe naõopa rrporpar-rvr (pac, 1): no pacsery MarHl1n~OH CI1CTeMbI 

(MAGNET), YCI<:OpHlOlUero BlJ-no11H (RF), .uI1HaMI1I<:H nyxxa B 3Tl1X n011HX 

(BEAM)/ 1/, a TaK}Ke no ynpaB11eHI1IO pe)KI1MaMI1 csera 11 npe.ucTaB11eHI1IO 

.uaHHbIX B TeI<:CTOBOH 111111 r-parpauecrcoâ diopr-re (PERCYC). 

B paõore Onl1ChIBaeTCH I<:OMn11eI<:C annaparnsix H nporparar-nn.rx cpeUCTB 

PERCYC npl1MeHI1Te11hHO I<: aanaue CHHTe3U MarHI1THOH CTPYI<:Typhl 1130

xpounoro UI1I<:l1OTpOHa (6110I<: MAGNET na pac. 1) . C03UaHl1e aBTOMaTI1311

pOBaHHoH CI1CTeMhl PERCYC na 3TOM arane npecrrenyer cnenyrouiae nena: 
0611erql1Th 11 YCI<:OpHTh BbI60p napar-rerpon MarHHTa B npouecce npOeI<:TI1

pOBaHI1H 11 I1X I<:oppeI<:UI1IO B xone 3I<:CnepHMeHTaJlhHbIX I1CC11eUOBaHI1H, 

oõecne-nm, craanaprnsre npOTOI<:Ol1bl 06MeHa I1HcPopMaUl1eH Me)f(uy I<:OMn

11eI<:CaMI1 pacuernsrx 11 ynpaB11HlOlUl1X rtporpar-rvr. 
6110I<: MAGNET mcrnonaer B ceõa nporpaMMbI U11H pacxera MarHI1THO

r-o n011H npa 3aUaHHbIX napar-rerpax Man-mTa!.2-6/, a ra iorce nporpar-rr-ry , 
peal1l13YIOlUYIO OfITI1MaJIhHbÜí ar110pHTM fJlH cPOpMHpOBaHI1H rpeõyer-nax 
XapaI<:TepHCTHI<: UHK110TpoHHoro MarHHTa/ l . Ue11eBhlMI1 cPYHI<:UHHMH aziecs 
HB11HlOTCH: 

B a x - arccnansnan I<:OMnOHeHTa n011H no oceaoü 1111H 1111 () c(R, X) ; m
@max)k - panuarn.asrâ rpanaear oceaoro nOJIH; 

B - a3HMYTaJIhHO-CpeUHee norre; 
F - cPJIaTTep; 

f - qaCTOTa 86palUeHJ1R qaCTHu; 

QZ - qaCTOTa aI<:Cl1aJIhHblX cB060UHhIX I<:011e6aHI1H qaCTl1Il. 

Ilpa orrrar-raaauaa aapsnpy
IOTCH cnenyroume naparaerpsr: 

npFl~Eu. -16
h I ' h 2 - axcaarn.asre paar-re

pbI MarHI1Ta; 

RlI,RK - panaam.asie pa3Me
C1)C-6500

psr nornoca: 
2a - yrJIOBOH	 pa3Mep no

rnoca; 
X - napaMeTp I<:PYTH3Hbl 

cnnpana oceaoá JIH
MAGNET 

HHH nornoca; 

Jw - aMnepBI1TI<:H OCHOB PUe. 1. CTPYKTYPHaJl exeua cucreusi 
HOH 06MOTI<:H; np02paMM "Iiuicnorpon".. 

Iüb'M:hhdt:'\1i-i~n f{HC:Li)~· ~,
1• m.\~~!ndX r.u:CJJeJ!OI3:tur. ~ \. 
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h} c' h2c - axcnansasre paar-repsr 06MOTI<:I1; 
M3<p - 3<p<peI<:TI1BHaH HaMarHl1qeHHOCTb nOJIlOCa. 

AHaJII13 reOMeTpl111 MarHI1Ta, XapaI<:TepI1CTI1I<:11 nOJIH 11 ,ll;I1HaMI1I<:a ny-nca 
B npouecce OnTI1MI13aQI111 npOBO,ll;HTCH c nOMOI..I.J;bJO cacrer-n.r PERCYC. 3Ta 
CI1CTeMa paspaõorana na õase ll3BM "Ilpaaeu-Ifi" (aHaJIOr IBM-PC), I<:O
ropaa norncrnovena xepes JIOI<:aJIbHYlO cers JINET/8/ I<: QeHTpaJIbHbIM 3BM 
OIUUI: EC-1060/61, CDC-6500, E3CM-6 (pnc. 2). Qepe3 crannaprnsre 
aareprpeücsr "CENTRONIX" li "RS.232-C" I<: "Ilpaaeu-Jê " nO,ll;I<:JIJOqeHbI 
rparpauecxaa nesars DCD-PRT-80 11 rparponocrponrens FP 5301. TaI<:aH
 
I<:OH<pl1rypaQI1H n03BOJIHeT pacnapanrrernrrs 11 aBTOMaTI1311pOBaTb npouecc
 
non.rOTOBI<:11 namrsrx, 3anYCI<: 11 ynpaaneaae Y,ll;aJIeHHbIMI1 npor-parar-raxra,
 1 
nonyseaae P~3YJIbTaTOB 11 I1X aHaJII13 B rparpaxecxoá rpopxre. 

CTPYI<:TypHaH cxer-ra rrporpavrr-raoro 06eCneQeHI1H PERCYC npencraa

JIeHa na pac. 3. CI1CTeMa paõoraer c TpeMH BI1,ll;aMI1 naaasix, rcoropsre B BI1

ne <paliJIOB HaXO,ll;HTCH na ,ll;I1CI<:OBOM ycrpoãcrse naMHTI1:
 

1. ~allJIbI I1CXO,ll;HbIX naansrx; 
2. <pallJIbI pe3YJIbTaTOB CQeTa; 
3. <pallJIbI, CO,ll;epJKaI..I.J;l1e r-parpaxecrcae 11366paJKeHI1H (nacnneãasre) , 
Taxoá cnocoõ XpaHeHI1H aceü neoõxonar-roã I1H<popMaQI1I1 n03BOJIHeT
 

r116I<:0 MaHI1nYJIl1pOBaTb ,ll;aHHbIMI1: penaxrapoaars , nsraonars I1X na pa3JII1Q

Hble aneumae YCTpoí1:cTBa (rrexars , rparponocrpoarens) , nepenaaars no ce

1'11 JINET.
 

UI1I<:JI 06MeHa 11I-I<popMaQl1ell MeJI<,nY "Ilpaaeu-Ifi" 11 QeHTpaJIbHOll
 
3BM asrrnanar CJIe,ll;YlOI..I.J;I1M 06pa30M:
 

HaQaJIbHaH reor-rerpan MarHMTa <popMl1pyeTcH B INPUT·-<pa:HJIe. Tlpo

BO,ll;I1TCH rpa<pI1QeCI<:l1ll aHaJII13 3TOll I1H<popMaQI1I1 (CTpOHTCH npoercuaa
 
MarHI1Ta, ero npocrpaacrnenaoe 11306paJKeHl1e). Ilo CeTI1 JINET <pallJI c
 
nOMOI..I.J;blO craanaprnsrx cpencrn CBH311 - nporpar-na PROCOMM I1JII1
 
KERMIT - nepenaerca B QeHTpaJIbHYlO 3BM, rne npOBOAI1TCH pacxer OnTI1

MaJIbHOll reOMeTpl111 MarHI1Ta no nporpasn-re OnTI1MI13au;11M 11 rpopxnrpyer

-, 

Puc. 2. CXeMa oõopyõoeanus CUCTeMbl
 
npoepauu "I(uKJlOTPOH".
 

-, 

C'lJC

6500 

PuC. 3. CTPYKTYPHQfl cxeua npozpauu
H020 oõecneuenusPERCYC. 

riu;

i I 
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L 

PUC. 4. 06U4uU euõ lJ,W<IlOTpOHa cnupansno-cetctopnoü CTPYKTypbl. 

CH OUTPUT-<pallJI c pe3YJIbTaTaMI1 CQeTa. 3aTeM no CeTI1 JINET OH nepezra
eTCH na "Ilpaaeu-Lê ". B ztansneãurer-r 06pa60TI<:a aroro <pa:HJIa nenerca 
B HeCI<:OJIbI<:O 3TanOB. Ha nepaoxr arane npa nOMOI..I.J;11 nporpaMMbI COMPRESS 
OUTPUT-<I>allJI CJKI1MaeTCH, T.e. 113 nero Y,ll;aJIHlOTCH nycrsre CTpOI<:I1, JII1WHl1e 
np06eJIbI, TaI<: QTO OCTaIDTCH TOJIbI<:O I<:JIlOQeBble CJIOBa 11 COOTBeTCTBYlOI..I.J;aH 
11M QI1CJIOBa1I I1H<popMaQI1H. llOCre,ll;YlOI..I.J;aH 06pa60Tl(a nenerca -no rper-t 
nporpar-rr-rar-r: MAGDIS, IZOM/6 , CREAD, I1CnOJIb3YlOI..I.J;I1M rpadiaxectcae 
narcert.r GRAFOR/9 / 11 GRAPHIX. 

Flepnste :IIBe 113 HI1XCJIY:>KaT ,ll;JIH rpexxrepnoro npe,ll;CTaBJIeHI1H xoarpnr-ypa
QI1I1 MarHI1Ta 11 TOI<:OBOll 06MOTKH. Ilpa nOMOI..I.J;11 MAGDIS CTpOI1TCH 11306pa
JKeHl1e 6e3 Y,ll;aJIeHI1H HeBI1,ll;I1MbIX JII1Hl1ll. Ha pnc. 4 ztana pacseraaa npocrpaa
CTBeHHaH reowrerpaa QI1I<:JIOTpOHa Cnl1paJIbHO-CeI<:TOpHOll CTpYI<:TypbI, nOJIY
QeHHaH B pe3YJIbTaTe pa60TbI 3TOll nporpaMMbI. Ha pac. 5 nOI<:a3aH O,ll;I1H 
CeI<:TOpHbIll MarHI1T c 06MOTI<:Oll B036Y)I(Jl;eHI1H B sanaaaoã npOeI<:QI1I1, BblnOJI
HeHHbIll no rrporpar-rrae IZOM, npa nOMOI..I.J;11 I<:OTOpOll CTpOHTCH TOJIbI<:O BI1
,ll;I1Mble QaCTI1 06'heI<:Ta. 

Ilporpar-rraa CREAD n03BOJIHeT 
aHaJIl13l1pOBaTb: 

1) panaansnyro reovrerparo Mar

HI1Ta; 

2) panaansnoe pacnpenenenae 
MarHI1'I:HOrO ÍlOJIH; 

3) a311MYTaJIbHYlO reoraerpmo 

MarHI1Ta; 

4) a311MYTaJIbHOe pacnpenenenae 

nOJIH; 

5) npouearaoe OTI<:JIOHeHl1e <p11

rapyesrsrx QeJIeBbIX <PYHI<:Ql1ll 01' 3a

nannsrx 3HaQeHMll; 

6) 3HaQeHI1H <pI1Tl1pyeMblx QeJIe-

Puc. 5. Cnupansno-cexropnuü Ma2HUT 
c 06MOTKOU 8036YJlCreHUfl. 
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BbIX ePYHKn;HH na Pa3JIWlHbIX HTepan:HHX, rronyseaasre B npouecce orrrn ePOpMHpOBaHHe 3THX n;eJIeBbIX ePYHKn;HH npOBOn;HJIOCh caasana c HCnOJIh30
MH3aUHH; BaHHeM BOChMH napar-rerpon: nporpana aosnyumoro aasopa h 1(R) npn 

7) peaKUHIO CHCTeMbI na H3MeHeHHe napar-rerpon onTHMH3an;HH; cer-ra CTeneHHX CB060,ll;bI (asrcora IllHMM MeHHeTCR He3aB"CHMO npyr OT 
8) np0ePHJIb nOJIIOCHOrO HaKOHeqHHKa MarHHTa. npyra) H 3ePePeKTHBHOH HaMarHHqeHHOCT" MJ<p = M rne M JW onpe+ M JW ' 
3TO "MeHIO" BbIBO,n;HTCR na 3KpaH ,n;HCnJIeH. no BbI60PY nOJIh30BaTe ztenanacs na OCHOBaH"H 3KB"BaneHTHOH 3aMeHbI nona TOKOBbIX 06MOTOK 

JIR B HHTepaKTHBHoM pe)KHMe npOH3Bo,n;HTCH npOCMOTp OUTPUT-ePaHJI~, c ypOBHeM B036Y)K.n;eHHH JW nOJIeM COOTBeTCTBYIOI..Qero aavrarmrseanor-o 
Haxo,n;RTCR rpeõyer-rsre KYCKH flHePopMaUHH H BbIBO,n;HTCR B nane rpaePHKOB oôt.er-ta. 
na 3KpaH ,n;HCnJIeH HJIH ePHKCHPYlOtCH na UBeTHOM rpadiorrocrporrrene. Ha pHC. 7 npaaeztea np0ePHJIh nOJIIOCHOrO HaKOHetIHHKa B rrpouecceI,.[(.nR ynoõcrna aHaJIH3a paanauasre rpaqntxa MorYT MaCIlITa6HpOBaThCR, ~l~

rpex arepanaã, a na pHC. 8 npencraaneasr naa rparpnxa, na KOTOpbIX "30
HaKJI~bIBaThCH npyr na npyra, JIH60 H306pa)KaThCR B cocennax "OKHax" ôpaxcem.r no aocexn, l.(pHBbIX. Kaxcnaa .1'13 3THX KpHBbIX npencraanaer C060H 

~'i )3KpaHa. Ilpa He06xo,n;HMOCTH OHH MorYT coxpaarrrsca B nane ",n;HCnJIeH 3HaqeH"R ueJIeBOH ePYHKUHH (f nH60 QZ) B 3aB~CHMOCTH OT H3MeHeHHH 
ePa:HJIoB " . COOTBeTCTBYIOI..QerO napar-rerpa OnTHM"3au"". B ,ll;aiIhHeHIlleM K 3THM napa

B Ka4eCTBe rrpaxtepa aa pHC. 6 nOKa3aHO partaansaoe cexeaae HeKO MeTpaM 6bIJI" ,n;06aBJIeHbI yrJIOBOH paar-rep nOJIIOCHOrO HaKOHetIH"Ka a = 
roporo pacseraoro MarHHTa cnapansno-cexropaoã CTpYKTypbI, nOJIIOC = A + B . R + CR2 " KpYT"3Ha cnapann À. = t.p (R, L I ' ,ll;BYMR CTeneHHL2) c 
xoroporo COCTOHT 1'13 cevra npRMoyrOJIbHbIX IllHMM. 3Ta KOHePHrYP~HH MH CB060,ll;bI L1 H L2. B 3THX YCJIOBHRX ,ll;JIH OnTHMaJIhHOH c TOqKlI 3peHHH 
HCnOJIb30BaJIaCb B xasecrae HCXO,n;HbIX ,n;aHHbIX ,n;JIH nporpaMMbI onTHMH MHHHMYMa H3MeHeHHH napar-rerpoa KOHePHrypaUHH npn MJ<P = 1,84 Mo 
3an;HH. KpOMe Toro, C4I1TaJIOCb, tfl'0 COCTORHHe r-raraaronpoaozra 6nl13KO TOqHOCTh eP0PM"POBaHHR QZ COOTBeTcTByeT rpeõyer-roã (1 < Qz< 1,5) , 
K HaCbII..QeHHIO (Mo = 2,1 TJI). B xasecrne ueJIeBbIX ePYHKUHH sanaaanacs a TOqHOCTh eP0PMHPOBaH"H f COrJIaCOBaHa c norpeumocrsro pacsera ripa 
qaCTOTa 06pameHHH 4aCTHU f == 6,175 Mf'u H qaCTOTa aKCHaJIbHbIX KOJIe6a M = consto 
HHH QZ==1,35 B zraanaaoae pa,n;HYCOB R = 2,6 -:- 6,2 M. Omroapexreaaoe TaKHM 06pa30M, npaxreaeaae CHCTeMbI PERCYC n03BOJIHeT B anrep

aKTHBHOM pe)f(HMe pa60TbI orrpenenars reOMeTpHIO nOJIIOCHOro HaKOHeq

HHKa cnapam.ao-cexropuoá lUUcrIOTpOHHOH MarHHTHOH CHCTeMbI H aeoõxo-
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PuC. 8. Peatcuun cucreuu lia U3MeNeNue napauetpoe onrUMU3al{UU. 

,D;HMbre aMnepBHTKH 06MOTKH B036Y)l(,D;eHHH ,D;JlH cPOpMHpOBaHHH 3a.n;aHHhIX 

,n;11JfaM11QeCK11X xaparcrepncrmc nYQKa f 11 QZ' 
Pa3pa60TaHHaR CHCTeMa PERCYC HMeeT MO,n;YJlhHYIO CTPYKTYPY, rrer

1<:0 pacurapaerca, QTO n03BOJIHT B 6y,n;YI.I.J;eM 11CnOJIh30BaTh ee ,D;JIH aHaJIH3a 

,n;HHaMHKH nYQKa I.:(HKJlOTpOHHhIX ycnlHOBOK. 

HHTEPATYPA 

-, 

PYKonHCb nocrynana B H3,n;aTeJlbCKHH OT)J;eJl 

7 Cel:lTR6pR 1987 rona. 
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TEMAT"QECK"E KATErOp"" nYBn~KAUHA 

OBDE~"HEHHOrO "HCTHTYTA H~EPHYX 

"CCJIE~OBAHJ1A 

TeMaTHKa"H,neKC 

1. 3KcnepHMeHTanbHaR ~H3HKa B~COKHX 3HeprH~ 

2. TeopeTH4ecKaR ~H3HKa B~COKHX 3HeprH~ 

3. 3KcnepHMeHTanbHaR H~~TpoHHaR ~H3HKa 

4. TeopeTH4ecKaR ~H3HKa HH3KH~ 3Hepr~~ 

5. MaTeMaTHKa 

6. ~AepHaR cneKTpOCKonHR H paAHoxHM~R 

7. ~H3HKa TR*en~x HOHOB 

8. Kplo1oreHHKa 

9. YCKopHTenH 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

ABTOMaTH3a~HR o~pa6oTKH 3KcnepHMeHTanbH~X 

AaHH~X 

B~4HcnHTenbHaR MaTeMaTHKa H TeXHHKa 

XHMI-1R 

TeXHHKa ~H3H4ecKoro3KcnepHMeHTa 

HccneAoBaHHR TBePA~x Ten H mHAKOCTe~ 

RAepH~MH MeTOAaMH 

3KcnepHMeHTanbHaR $H3HKa RAepH~X peaK~H~ 

npH HH3KHX 3HeprHRX 

~o3HMeTpHR H ~H3HKa 3a~HT~ 

TeopHR KOHAeHCHpoaaHHoro COCTORHHR 

Hcnonb30BaHHe pe3ynbTaToB H MeTOAoB 
~YHAaMeHTanbH~X ~H3H4eCKI-1X I-1CCneAOBaHH~ 

B CMe*H~X 06naCTRX HaYKH H TeXH~KH 

6""o~H3HKa 



HET llH nPOEEflOB B BAmEA EHRm!OTEKE? 

BN MOmeTe no~HTb no noqTe nepequcneuaue HOMe KHHrH, 
ecnu OHH He 6unu 3aKa3aHN paHee. 

.LI7-83-644 TpynN Mex,llyHapOJIHoii mKonN-CeMHnapa no 
~H3HKe T~enux HOHOB. AnyWTa, 1983. 6 p.SS K. 

.LI2,13-83-689 TPYJIN pa6oqero couemaHHH no npo6neMaM 
H3~eHHH H JICTCKTHPOB3HHH rpaBHT3UHOHHUX 
BOn«. Jly6Ha, 1983. 2 p.OO K. 

.ll13-84-63 TpyJIN .'XI MC:K!lYH3pOJIHOrO CHMII03HYMa 
no HJICPHOH 3neKTPOHHKe. EpaTHcnasa, 
~exocnoBaKHH, 1983. 4 p.SO K. 

.liZ-84-366 TpyJI~ 7 MCiltYH3POJIHOro COBCC3HHH no 
npo6neM3M KB3HTOBOH TCOPHH nann. 
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Bopo)K~OB C.B., KanHHKHHa M.B., CaeHKO B.A. P9-87-671 
ABTOMaTH3HpOBaHHa.H CHCTeMa ,ll;JI.fl pactleTa 
~HKJIOTpOHHoro MarHHTa Ha 6a3e ll3BM "llpaae~-16" 

PaccMaTpHaaeTCH aBTOMaTH3HpoaaaaaH cucTeMa no,n;roTOBKH 
,ll;aHHbiX H aHaJIH3a pe3yJibTaTOB, npe,n;Ha3HatleHHaH ,ll;Jl.fl perneHH.fl 
3a,ll;at1H CHHTe3a MarHHTHmi CHCTeMbl H30XpOHHOrO ~HKJIOTpOHa. CHCTe
Ma nocTpoeaa aa 6a3e nepcoHaJibHoH: 3BM "llpaae~-16" (aaanor 
IBM-PC/XT), no,n;KJIIOtieaaoH: qepe3 JIOKaJibHYIO ceTb JINET K ~eHT
panbHbiM 3BM OHJU1 (EC-1060/61, CDC-6500, B3CM-6). llpHMeHe
HHe ,ll;aHHOH CHCTeMbl ll03BOJIHJIO B HHTepaKTHBHOM pe)KHMe pa60Tbl 
onpe,n;eJIHTb He06XO,Il;HMbie aMnepBHTKH o6MOTKH B036y)K,Il;eHH.H H 
npo<t>HJII> Bo3,n;yumoro 3a3opa Me)K,n;y noniOcaMH cnHpaJibHO-ceKTop
aoH: ~HKJIOTpOHHOH MarHHTHOH CHCTeMbl ,ll;JI.fl <t>opMHpOBaHH.fl 3a,ll;aH
HbiX cpe,n;aero MarHHTHoro nonH H <t>naTTepa. 

Pa6oTa Bbmonaeaa a Jla6opaTopHH H,n;epHbiX npo6neM OHJII1 . 

Coo6meHHe 06'he.tlHHeHHoro HHCTifTYT& RJlepHhlX HCCJJellOBaHHit ,Uy6Ha 1987 

llepeao,n; 0 .C .Buaorpa,n;oaoH: 

Votozhtsov S.B., Kalinkina M.B., Saenko V.A. P9-87-671 
Automated System for Designing a Cyclotron Magnet 
Using the "PRA VETS-16" Perconal Computer 

An automated system of input data preparation and analysis 
of the results is described. It is intended for solving the synthesis prob
lem of isochronous cyclotron magnetic system. The system has been 
developed on the basis of "PRA VETS-16" personal computer ( analo
gue of IBM-PC/XT) connected to JINR host computers (EC-1060/61, 
CDC-6500, BESM-6) through the JINET local net. Using of this system 
in interactive mode allowed one to find Ampere-turns of main win
ding and the air gap profile between poles of the spiral sector cyclo
tron magnet for formation of a desirable mean magnetic field and 
flutter. 

The investigation has been performed at the Laboratory of Nuc
lear Problems, JINR • 
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