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BBeAemie 

3KcnepHMeHTaJ\.bHaH ycTaHOBKa HMnyAbCHOfO CHAbHOTO'IHOfO 

_HCTO'IHHKa 3AeKTpOHOB n HOHOB (l1Cl13H) "3AMOHA" Ill pa3pa6oTaHa B 
ACB3 OI15IH. (3Heprrur 3AeKTPOHHoro nyqKa - 300 K3B; TOK 3AeKTpOHHoro 

nyqKa Ie=IOOO A, TOK HOHHoro nytiKa 1=40 A, AAHTeAbHocn. HMny;u,ca 

tH=300 He ). 3To YCTPOHCTBo npnMeiDieTCH M5f. ncCAeAOBaHHH 

CHAbHOTO"'H:hlX HMnyAbCH:hlX 3AeKTPOHHI.IX H HOHHI.IX nytiKOB H M5f. 

npoBeAeHIDf 3CnepnMeHTOB no C03AaHHIO H MOAHclJHKaD;HH MaTepHaAOB. 
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EAOK·C.YeMa CJLtbHOTO'lHOFO H.\fllplbCHOFO HCTO'lHHKa J,leKTpOHOB H 

HOHOB. 

l1CJ13J1 (pncl) COCTOHT H3 BaKffliHOfO AHOAa. B KOTOpO:>! 

.-C03AaiOTCH 3AeKTpOHHI.Ie H llOHHhie IIyqKH , BaKy)')IHOH CHCTe:>thl, 

· . COAep>Karu;eil BaKY)'MHhiH arperaT BA-0,5 c 3aAHBHoil a30THOH AOBYlliKoil H 
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¢opsaKYYMHOro Hacoca 2HPA-5AM, BbiCOKOBOAbTHOfO HCTO'IHHKa · 

nnTaHHH BC-70,. BI.ICOKOBOAbTHoro reHepaTopa nMny;u,coB Hanp.H)KeHrur 

!fl1H), co6paHHoro no cxeMe ApKaAI>eBa -MapKca, YCTPOHCTBa 

ynpaBAeHHH, CHCTeMI.I H3MepeHHH 3AeKTPH'!eCKHX napaMeTPOB · UJ\.eHKH 

(11300). 

Pa6oTa ycTaHoBKH (pnc 1) HatinHaeTcH noAa'!eil: B:hlCOKoro 

Haiip.H)KeHHH Ha fl1H . KaK TOAbKO eMKOCTHI.Ie HaKOnHTeAH fl1Ha 

3apHA$£TCH AO He06XOAHMOro HaiipH)KeHIDr, H3 ycTpOHCTBa ynpaBAeHIDf 

nocrynaeT cnrHaA "OycK" Ha BXOA 3aAaroru;ero reHepaTopa HMny;u,coB 
< • ·' ,' 

pa3pHAKH. l1MIIYAbC:hl OT 3aAaiOru;ero reHepaTopa C 'IaCTOTOH 1Tu; npHXOA$£T 

Ha IIOAMOAYMTop, rAe cpopMnpyroTcH IIOAO)KHTe;u,HI.Ie nMnyAbci.I 

aMIIJ\.llTYAOH 600 B, 3anycKaroru;ne MOAYMTop. B MOAYMTope 

cpopMHpyroTCH OTpHD;aTeAbHbie HMnyAbC:hl Hanp.H)KeH~ 10-25 ~B. 0T 3THX 

IIMny;u,coB cpa6an.maeT ynpaBMeMI.IH pa3pHAHIIK TpiiraTpOHHO~O rnna B 

nepsoil: CTYIJeHH fHH. B OCTaJ\.bHI.IX CTYIJeiDix fHH 3aAeil:cTBoBaHI.I 
... • . '> 

AByx3AeKTPOAHbie pa3pHAHHKH . 

CncTeMa yrrpaBAeHHH HCH311 

B u;eAoM rrpou;ecc pa6oTI.I HCH311 "3AMOHA" MO)KHO pa36HTb Ha 

tieTbipe 3Tana: 

I. 0TKatiKa BaKYYMHOH cncTeMI.I. 

2. KOHTPOAb ¢YHKD;llOHIIpOBaHIDf YCTPOHCTB HCH311. 

3. 06AyqeHHe. 

4. 0TKJI.IO'IeHne BaKYYMHOH cncTeMI.I. CIDTI1i:e mrraHrurn c MCM3M . 

0AHOBpeMeHHO C pa6oTOH ycTaHOBKll npOB9AIITCH 3KCnpecc - aHaJ\.ll3 

06AyqeHH:hlX o6pa3IJ;OB. 

HcxoAH H3 3Toro 6biJI.a pa3pa6oTaHa AByxypOBHeBrur cncTeMa 

aBTOMaTH'!ecKoro ynpasAeHrur HCH311. (pnc.2) . Ha Hll)KHeM ypoBHe 

ocyru;ecTBMeTcH aBTOHOMHoe ynpaBAeHne n KOHTPOAb napaMeTPOB 

ycTaHOBKH (6AoK YTIPO). Ha BepXHe:M - o6pa6oTKa AaHHI.IX, noAyqeHHI.IX 

BO BpeMH 3KCnepHMeHTa, a TaK)Ke ll3MepeHlle 3AeKTpH'!eCKHX napaMeTpOB 
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06..1\.y<reHHhlX o6pa3~0B H BhlBOA pe3yAhTaTOB o6pa60TKH B BRAe rpaQJHKOB 

:a AHarpaMM Ha neqan,. qepe3 ~anTep AYTIPIT, 6AoK ynpaBAemur YITPIT 

CBH3aH c 3BM THna IBM/AT, KOTOpM oc~eCTBMeT o6~ee ynpaBAemre 

BCeH · CHCTeMhl. /vuJ. BH3YaAhHOrO KOHTpOM napaMeTpaMH IIy<IKa 

:acrrOAh3yeTcH oc~lf.I\.JI.orpacp C9-4. EAOK ~arrTepa AYTIPIT :a 6AoK 

H3MepeHRH' 3..1\.eKTpH'IeCKHX rrapaMeTpOB II.I\.eHKH (I13f1f1) pa3pa6oTaHbl B 

KOHCTPYKTHBe KAMAK. 
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EAoK-cxeMa ynpaBAeHHHJ1C.J:f3H. 
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EAoK yrrpasAemui ycTaHoBKmi (YnPn) 

Ha puc 3 rrpeACTaBAeHa cpyHKD;HOHa.AbHaJI cxeMa 6AoKa YnPn. 

I1:11IIYAhCHhie curHdAhl AAlfTeAhHOCThiO tw=300 He. irocryrraiOru;ue OT 

IIOA!>IOAYNITopa, MOAYNITopa, reHepaTopa HMIIYAhCHoro Haiip5DKeHHH. c 

IIOHC:a PorOBCKOro, 3dBOi'l,flTCH Hd COOTBeTCTBYIOIIJ;He IIHKOBhie AeTeKTOphl, 

u qepe3 :-.ryAhTHIIAeKcop' M2 '3TH ·cwrHa.Abi nocrynaiOT Ha BXOA aHaAoro-
• ~ . 

u;ucpposoro npeo6pa3oBaTeNI ~n nocAeAoBaTeAhHoro npw6AmKemm 

THIIa KII08DBU2/. (BpeMH npeo6pq30BdHHH t"'""" h.rKc; qucAo pa3pHAOB-

10). ToqHocTh H3MepeHHH HMIIYAhCHhiX cnrHaAOB, c yqeToM scex 

rrorpeiUHocTeil. AOCTHraeT 0,5%. CIOAa JKe 3aBOAflTCH curHa.Abi OT 

BdKyYMHOM CHCTeMhi (BJ1T-2) lf OT HCTOqHHKa BhiCOKOro HaiipH>KeHHH BC-

70. qo; oKoHqaHuu npeo6pa3osaHml AU:n BhiAaeT cumaA RAD, rro 

KOTPOI'iy. u;ucpposou KOA- 3aHocuTcH B 6ycpepHhie perncTpbl Pj31 u PE2. 
; . . 

AaHHhre u3 3iux. perncTpos rrepeAaiOTCH B rraMHTh. MHKpoKpOKC>HTpoAAepa 

THrra KMYSI6BE'if /F ·:iva paciUupe_I!HH naMHTH . K .,Jvl~K~OKQHTpoAAepy 
rroAKAIOqeHa 03Y:K.SJ7P~IO (2i~aiTf.sj ·u firi3Y-~s73P<DS (2K6ailT· 8). ; r .~· ;; f • ,: 1 _ 

II pa3pHAHhril: 
1"aAp~c ~ANI: BHeiUaeu rraM:HTH cpopMupy~;rcsr _B ~6ycpepHoM 

perHcTpe ; 'EPA .. ~. : _:~'~r~cT~~-·«:~~d~a .. ::/··B~IB~Aa ,P2. ,DporpaMMHO 
... • •• - •·'·~- '-~ ·, •· : ~- ~ •• •• :,_-- --·· •• , ...... __ ~>· •.• :' )_ .• 

CcpOpMHpOBdHHbie B ~ti~l?.OKOflTpO,\M!p,e {;11;l:HdAhl ytipaBAeHHSI 3(1AdlOTCSI 

qepe3 rrop;hi · ~~~laliihr~p~a .PI:. t1 ··p~: ~Pl.O- c6pot: rrki<~BhiX AeTeKTopos; 

P l.I.:P I. 3-. AAP~~~--Bxoio~ ~!IaA.or~J?Q~; ;MYAhTHIIAe~top~; PI A~·· :sKjuoqeaue • 

rrHTaausr ··;c~ai!os~n; ;P ~· .s'~sKAIOqeHne · rinTaHnsr BC~-10;; P..i .6- ~KAIOqeHue 
;· • - ;, • • ' • ~ .. ~ 1..:. f ,. •• - ' •. • -·· 

3dAdiOIIJ;ero .reHepaToj:m; Pl.7-.3arrycK AI.tn.' no cih·HaAy, IIOAyqeHHOMY c 

BhiXOAa ~~~j, ~o-JJniae~ 'hs;~'os~ ". cifmaAH3diJ;HSI. Ha BXOAhi BHeiUHero 

rrpephmauusr INTO, INTI MHKpoKOHTpoAAepa rrpnXOAflT cuma.hhr qepe3 

6AoK dAdiiTepa AYnPn oT ?BM BhiC:_lllero . ~oBH~.. _ynpaBNIIOru;ne 

pe>KHMOM aBTOHOMHOM pa60Thl YCTdHOBKH J1CJ13J1. 3TH ClfrHa.Abl 

IIHHIJ;HHpyiOT Bhi30B COOTBeTCTBYIOIIJ;HX IIOAIIporpaMM, o6CAY>KHBdiOIIJ;HX 

rrpephiBaHHSI. DOAIIporpaMMa <TSP> KOHTpoAHpyeT rrapaMeTphl IIyqKa 
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ycTaHOBKH. I10AITporpaMMa <RAD> ocyrn;eCTBJUieT pe~HMOOAyqeH~51. 06e 

3TH rrporpaMhi HarrncaHbl Ha 513h1Ke ASSEMBLER MHKpoK.oiiTpo~epa. 

EAOK a.AaiiTepa (AYI1PI1) 

·~ . 

Ha pnc 4 rroKa3aHa ¢YHKD;HOHaAbHa51 cxeMa 6.11.0Ka (!AarrTepa 

AYI1PI1. 3AeCh rrponcXOAHT HerrocpeAcTBeHHoe rrpeo6pa3oBaHHe KOMaHA 

KAMAK B cnrnaAM_yrrpaBAeHH51. A,hHreALHOCTh yrrpaBJUIIOII.J;HXHMrryALcoB 

3CIAai:Tc51 rrporpaMI':mo. KaK TOAhKO AaHHble H3 ~AoKa YI1PI1 rrepeAaHLI B 

6y¢epHbiH perncTp PEA, ni.IJ\aeTcH cnrnaA. 3arrpoca L=RAD v F:( l8)A{O) Ha 

rrpepLIBaHHe B yrrpaBJUIIOII.J;yro 3BM Bhlciiiero ypoBHH, KOTOpa51
1
3arrycKaeT 

rrporpaMMY o6pa6oTKu AaHH!.Ix, Ha rrepeAeii rraHe.lffi 6AoKa pacrroAoJKeHLI 
. . - . - . 

cBeTOAHOAhl HHAHKan;nn:. Al- rrpeABapnTeALHaH oTKatiKa <f>opBaKyyMHhiM 
. ·: ' - ~ 

HacocoM oKoHtiemi; A:l- OKOH'laTeAbHa51 oTKatiKa AH¢¢Y3HOHHhiM HacocoM 

OKOHtieHa (5·10-
5 

Topp); A3- peJKHM o6Ayqemm. 3AeCI. JKe ycTaHoBAeHbl 

pa3"heMbl PI115-32 n PI115-I5 AA5I cB513H c _6AoKoM YI1PI1 n 

HerrocpeACTBeHHO C CHCTOlJHHKOM 11CJ1:;)J1.. , .. , .; · 

Ha 513b1Ke Turbo Pascal HarrncaH rraKeT rrporpaMM;: o6c.hy)f(M:SaiO:ri~u:H 

pa6ory l1CH311. B iiero Bolu:M.t;: APai!Bep 6AoKa AYnPn <A UprDr>. 
' '; -, : ' : ~- . " ; - "* { 

<AUprfru>; · rrporpaM~I nbAb,30BaTeJ\hcKoro HHTep<f>e:H<;a .,:RamP>, 

<DinRamP>; IIPOrPaMMa yrrp~AeHH51 <UprP>; i rrporpaMMa . KOI!TpO.IUI 

rrapaMeTpOB nyqKa <TsP>. 

EAoK-cxeMa !iJU"OpHTMa pa6oTbl rrpoq)aMMhl '<TsP> (KoHTpoAI.ime 

n3MepeHne "n'apaMeipoB' HCI13l1)' rroKa3aHa ·Ha (pnc.5). TlocAe, noAatiH 

IIHTaHH51 Ha HCTO~HH/ ~~~~K~r~v BC-70 BKAIOtiaeics~ ABHra!r~. H 
. -' ~ . ~ --· 

iiarrpHJKeHne Ha reHepampeTYIH rroBhiinaeTc.H "Ao 3a.Aaira6ro.:K~K TOALKo 

•. AOCTHrHyTo 3HatieHHe U"'W BKAIOtiaeTCH r~H~p~;~p . ~~IOII.J;.ero 
nanp.HJKemur. B BaKyyMHOM AHOAe 6YAYT "qJOpMnpi:milThCH HMnyALcHLie 

::lAeKTj>OHHhie HAll HoHiibie· IIYlJ,KH, B 3aBHCHMOCTH 6T 3aAaHJ!oro peJKHMa 

· (3-AeKTpoHHhi:H I HOHHhi:H nYlJoK). l13Mep.HeTc.H aMII.JUiryAa iiMnyALcoB 

IIOA"-IOAYJUITopa. MOAYJUITopa H TOKa IIYlJKa. f1o OKOHtiaHHH H3.MepeHH5! 

BKAIOtiaeTC51 ABHraTeAb H CHHJKaeTC51 BbiCOKOBOAbTHOe Haiip51JKeHHe AO 

U=O. 0TKAIOtiaeTC51 reHepaTop 3(1AaiOII.J;HX HMrryALcoB~ OTKAIOtiaeTc51 

BbiCOKOBOAbTHbiH HCTOlJHHK IIHTaHJI51 BC-70 H HCTOlJHHK IIHTdHH51 

~JOAY JUITopa. 

BI:JI. IDITaJiJN BC-10 

I·IHWm~JI3 

HeT 

OTI:JI. llBJri'aTemt 

3 aJI)'CK :3 a;!:{. reHepaTop a 

·• ' 

Pnc. 5 

AAropHTlii pa6orM nporpaiiiJIJM 
·:l. 

KOHTpoAJI napaMerpoB ycraHOBKH <TsP> 
. '-. ' • . ~ • l. ~ ' ~: > ' • ~ ,,;.-

lhr.tep eHJre l.hton 
lhr.iepeHJre Unm 
~:3~,1ep e}me I 11)n.nca 
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B pe:tKHMe o6A)"'eHH51 BpeM51 na o6pa6oTKy o6pa3~a 3CJAa&rc51 nporpaMMofl 

<TIME>. 3ni IIporpaMMa II03BOA5IeT 3CJAaBaTb BpeM51 B AHaiia30He OT I c AO 

2 'I. OocAe 06A)"'eHH51 ynpaBAeHHe IIepeXOAHT B pe:tKHM "CH5ITH51 IIHTdHH51. 

OTKAIO'IeHne BaKYYMHOH cncTeMbi." Bee H3MepeHH51 n pe3yAhTaThi, 

IIOA)"'eHHbie B IIpo~ecce 06A)"'eHH51, BbiBOA5JTC51 Ha IIetiaTh. 

3aKAIOtieHHe 
.J 

Peillw:3oBaHa AByxypoBHeBM cncTeMa ynpaBAeHH51 CHAhHOTO'IHhiM 

HCTO'IHHKOM 3AeKTpOHOB H HOHOB. Ha HH.IKHeM ypoBHe. OC~eCTBA5IeTC51 

aBTOHOMHOe YnPaB~eHHe H KOHTpOAb ¢YHK~HOHllpOBaHH51 ycTaH~BKH OT 

MHKpoKoHTpoAAepa KM1816BE51, Ha BepxHeM- o6rn;ee ynpaBAeH~e BceM 

yCTpOHCTBOM H o6pa60TKa pe3yAhTaTOB 06A)"'eHH51 IIpOll3BOAllTC51 OT 3BM 
- -

IBM PC-AT. Pci3pa6oTaHhi 3AeKTpoHHhiH 6AoK ynpaBAeHnH YnPn n 6AoK 
' ~ _, -

CJAairrepa AYnPn. I13MepeHne aMIIAnTYAhi ~MnyAbca ycKopHrorn;ero 

Hdiip51.1K~Hll5I,HMIIYAbCd TOKa II)"'Kd 3AeKTpOHOB_ -~ HOHOB UpOBOAll!C51 C 

TotiHOCThiO 0,5% . HanncaH naKeT TeCTBhiX n pa6oqnx nporpaMM, 

noMep.tKimarorn;nu pa6ory ycTpoilcTsa. 
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KaJIMhiKOB A.B. II .np. P9-98-158 
ABTOMaTII3IIpOBaHHa51 CIICTeMa ynpaBlleHIDI II KOHTpOml IIMnynhCHOro 
CHnhHOTO'IHOro IICTO'IHHKa ::meKrpOHOB ~ HOHOB 

flpHBO.LIHTC51 OIIHCaHHe ,nsyxypoBHeBOH CHCTeMhl ynpaBlleHID! II KOHrpOn51 
IIMnynhCHOro HCTO'IHIIKa 3neKTpOHOB II HOHOB. Ha HII:lKHeM ypOBHe ynpaBlleHHe 
ocymecTBJI5IeTc51 MHKpOKOHTponnepoM KM1816BE51, na sepxHeM - oT 3BM 
IBM/ AT. 11Mnynhchl ycKopS!IOrn;ero nanpH:lKeHH51 H TOKa nyqKa H3Mep5IIOTC51 c TO'I
HOCThiO 0,5 %. YnpaB115IIOmrui H H3MepHTenhHIDI annapaTypa BhiiiOnHeHa B CTaH,napTe 
KAMAK. IlaKeT nporpaMM cocTOIIT H3 nporpaMM HHHUHaJIII3aUHH, ynpaBlleHIDI, 
o6pa60TKH H BhiBO,lla HHCpopMauHH. 

Pa6oTa BhmonHeHa B Jia6opaTopiiH csepxBhiCOKHX 3Heprnif 0115111. 

Coo6weuue 06Denuueuuoro uucruzy-ra liJlepHioiX HCCJieJIOBaHHii . .!ly6ua, 1998 

ITepeso.n asTOpos 

Kalmykov A.V. et al. 
T~e Computer Control System for the Impulse Strong Current 
Supply of Electrons and Ions 

P9-98-158 

· The control master-slave system for the impulse strong· current supply 
of electrons and ions is described. The microcontroller KMI816VE51 is presented 
on the slave layer of the control. The main control computer is IBM/AT. 
The impulse accelerator voltage and impulse current of the beam are measured 
with the accuracy of 0.5%: The control' and measuring apparatus was realized 
in CAMAC standard.- The programme set consists of the first display programmes, 
control, treatment and information exit. 

The investigation has been performed at the Lab"oratory of Particle Physics, 
JINR. 
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