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nepBaR o4epeAb KonneKT~BHoro YCKop~Ten~ TR~en~x ~OHOB 

/KYT~-20/ COCTO~T ~3 Tpex OCHOBH~X 4aCTe~: n~He~Horo ~HAYK

4~OHHoro YCKop~TenR C~nYHA-20; aA~a6aT~4eCKoro reHepaTopa 3a
pR>KeHHbIX TOPO~AOB - AArE3ATOp-20; n~HeHHoro ~HAYK4~OHHoro YC
Kop~TenR 3neKTpOHH~X Kone4 - nY3K-20. B pa60Te on~C~Ba~TCR 

ABe nOAC~CTeM~~ 8XOAR~~e B c~cTeMY aBTOMaT~3~pOBaHHoro ynpaB
jlneH~R nY3K-20: nOAC~CTeMa C~HxpOH~3a4~~ ~ nOAC~CTeMa ynpaBne

H~R TOKOM HaKana reHepaTopOB BOAopOAa /rB/ T~paTpOHOB U 
" 

Tr~I-2500/5~. 3}~ ndAC~CTeM~ ~Me~T PRA OTn~4~~ OT nOAC~CTeM 
H 

ACY KYTH-20 1,6 , B~nonHR~~~X aHanor~4H~e $YHK4~~. 
C~cTeMa C~HxpoH~3a4~~ KYT~-20 npeAHa3Ha4eHa AnR $OpM~poBa ", 

H~R cep~~ KOMaHAH~X ~MnynbcoB, o6ecne4~Ba~~~x pa60TY C~CTeM lt 
YCKop~TenR B 3aAaHHo~ BpeMeHHo~ nocneAOBaTenbHOCT~. OCHoBH~e ~l
Tpe6oBaH~R K C~CTeMe C~HxpOH~3a4~~ TaKoro T~na YCKop~TenR
 

~ peanaaauaa 4aCT~ cuc r exa ln~7BneH~R CHnYHAa-ZO ~ A,llrE3A .i
 
TOPa-20 np~BeAeHbl B pa6oTe /, . CTpYKTypa nOAC~CTeM C~HXpO ·1 

•I
 
H~3a4~~ nY3K-ZO aHanor~4Ha CTpYKType nOAc~cTeM~, npeACTaBneH

HOH B pa6oTe / 1/ • ~ Ka4eCTBe ynpaBnR~~ero 3neMeHTa B nOAC~CTe

Me ~cnonb3yeTcR M~Kpo-3BM KM-OOl c KOHTponnepoM Mar~cTpan~
 

KpeHTa KK006 / 3/. B OTn~4~e OT/1/, B K~4eCTBe oAHoro ~3 3ne

MeHTOB iaAef>KK~ ~ $OpM~poBaH~R KOMaHAH~x ~MnynbCOB np~MeHeH
 

6noK 6MB-a i I. B 6noKe a KaHanOB nporpaMMHo-ynpaBnReMoH.3a

Aep~K~ ~MnynbcoB c ~cnonb30BaH~eM np~H4~na cKaH~pOBaH~R naMR

T~ K155PY2. M~H~ManbH~~ war peryn~poBaH~R ~ 50 HC, A~ana30H 

21 6 
peryn~poBK~ - warOB. B nOAC~CTeMe C~HxpOH~3a4~~ nY3K-20 
Hcnonb3yeTcR 4 6noKa 6MB-a. B~xoAH~e ~Mnynbc~ C~HXpOH~3~poBa

H~ c HyneM c~HYCO~A~ n~Ta~~e~ ceT~ ~ c 06~~M AnR BceH C~CTeM~ 

C~HxpoH~3a4~~ KYTH-20 3aAa~~~M reHepaTopoM. YnpaBneH~e pa60TOH 
KaHanOB C~HxpoH~3a4~~ ocy~ecTBnReTcR c nOMo~b~ an$aB~THO-4~$

pOBoro A~cnneR. 

AnR 60nee 3$$eKT~BHoro ~cnonb30BaH~R M~KPO-3BM Ha Hee KPO
Me ynpaBneH~R KaHanaM~ C~HxpOH~3a4~~ nY3K-20 B03no~eH~ $YHK
4~~ ynpaBneH~R Ben~4~HO~ TOKOB KaHana rB T~paTpOHOB, BXOAR~~X 

B COCTaB MOAynRTopoB YCKopR~ero HanpR>KeH~R. 3TO B~3BaHO TeM, 
4TO B nOAC~CTeMe n~TaH~R HaKana rB T~paTpOHOB nY3K-20 BMeCTO 
TpaA~4~OHHoro nOCTpoeH~R ynpaBnR~~ero KaHana TOKOM HaKana rB 
/p~c.l/, "a ~MeHHO - 4~$po-aHanorOB~H npeo6pa30BaTenb /UAn/ 
yc~n~Tenb-cornaCOBaTenb /YC/ - yc~n~Tenb MO~HOCT~ /YM/, np~Me~ 

HeH o6~~~ An~ Bcex KaHanOB UAn, 4epe3 KOMMYTaTOp nOAKn~4aeM~H ;1 

@b\tlhl1{;'Uflwa 1IIt1Inyr' 
,II~~~IWI RCCJeloaaPII , li

6115Jl~lCTEHÁ . 
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CTPYKTYPHan cxeMa ônOKa YCRnHTenH-cornaCOBaTenH. 

3anOMHHaHHR KOAa, cornacy~~ero onepa4HOHHoro YCH
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PHc.4. CTPYKTypHaH CXeMa MHOrOKaHanbHOH CHCTeMbI 
ynpaBneUHH: ai KaJK,D;OMY KaHany COOTBeTcTByeT CBOH 
UATI; 6/ c Hcnonb30BaHHeM aHanoroBoH naMHTH H o5~ero 

AJlH acex xaaanoa UA..TI. 

K R4eAKaM aHanorOBoA naMRT~ OTAenbH~X KaHanOB Ip~ç.161/5/. 
~4eHKa aHanorOBO~ naMRT~ pean~30BaHa Ha KOHAeHcaTope C, Ha KO
TOpOM 3anOM~HaeTCR ypoBeHb ynpaBnR~~ero HanpRmeH~R. HanpRmeH~e 
c KOHAeHcaTopa yc~n~8aeTCR no MO~HOCTH c nOMO~b~ YC AO YPOBHR, 
AocTaT04Horo AnR ynpaBneH~R YM. Ha4anbHY~ YCTaHoBKY BbIXOAHO
ro HanpRmeH~R YM, ero ~3MeHeHHe H pereHepa4H~ COAepmHMoro R4e

%K aHanorOBoA naMRTH ocy~ecTBnReT MHKpO-3BM. B pe3ynbTaTe 
npHMeHe~HR TaKoro noCTpoeH~R ynpaBnR~~ero KaHana H 3a c4eT 
60nee nonHoro ~cnonb30BaH~R s03MomHocTeA M~KPO-3BM 06ecne4~
BaeTCR cy~ecTBeHHoe COKpa~eHHe annapaTYPbl, T.e. 3aMeHa UAn 
JKOTOp~A, KaK npaB~no, COCTO~T H3 npe06pa30BaTenR aHanor-KO~, 
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PHc.2. 

perHCTpa AnR 
nHTenR, HCT04HHKOB nHTaHHR H HCT04HHKOB onopHoro HanpRmeHHRI 
Ha KOMMYTaTOp H 3anOMHHa~~HA KOHAeHcaTOp. 

YnpaBnR~~aR 4aCTb nOACHCTeM~ nHTaHHR HaKana rB THpaTpOHOB 
nY3K-2D COCTOHT H3 6nOKOB ABYX THnOB - 6J10KH "YC" H "reH L". 
GnOK IIYC" B~nOJ1HeH s CTaHAapTe KAMAK OAHOKpaTHoa71' WHpHH~ 

IpHC.2/. CxeMa ynpaBneHHR KOMMYTaTopOM Ha pene P1+P7 ITHna 
P3C 55AI B 3aBHCHMOCTH OT sanHcaHHoro no WHHaM W1+W4 KOAa HO
Mepa KaHana nOAKnlO4aCT BblXOA 06~ero LlJ1R Bce~ nOQCHC'TeMbl UAn 
K COOTBeTcTBy~~e~ R4e~Ke aHaJ10rpBO~ naMRTH Ha KOHAeHcaTope C: 
B~6op THna KOHAeHcaTopa AIlR 3anOMHHa~~HX R4eeK HMeeT ôonbwoe 
3Ha4eHHe. ~3MeHeHHe HanpRmeH~R Ha KOHAeHcaTope s pemHMe xpa
HeHHR npoHcxoAHT B OCHOBHOM BcneAcTBHe caMopa3pRAa KOHAeHC8TO
pa H pa3pRAa u.epe3 npHMblKa~~He K HeMY 3neMeHT~. npH nepexoAe 
OT pe*HMa 3anOMHHaHHR B pe*HM xpaHeHHR B norpewHocTb xp~ReHHR 

MomeT cy~ecTBeHHblA BKIlaA BHeCTH HanH4He TaK Ha3~BaeMoA AH
nonbHo~ nonRpH3a4HH AH3neKTpHKa KOHAeHca-ropa, nOCTORHHaR Bpe
MeHK·KoTOpO~ MomeT MeHRTbCR OT ~HKpoceKYHA AO CeKYHA/ 7/ . 
Ho TaK K8K nOCTORHHaR BpeMeHH rs COCTasnReT MHHYTbI, TO Tpe6o
BaHHR K BeJ1H4HHe nocToRHHO~ BpeMeHH AHnonbHoA nOIlRpH3a4HH AH
3IleKTpHKa CHHma~TCR H n03TOMY CTano B03MOmHb/M Hcnonb30eaHHe 

1\ KOHAeHcaTopa THna KM-6-1,O MK$. ~R YMeHbweHHR TOKa pa3pRAa 
KOHAeHcaTopa C Ha BXOAe YC Hcnonb3yeTcR onepa4HOHHbI~ YCHnH
Tenb IOYI c 60nbWHM BXOAHblM conpOTHBneHHeM /K1400ya8/. YCHJ1e
HHe no MO~HOCTH CHrHana ~ OY ocy~ecTBnReTCR TpaH3HCTOpOM 
KT801A IE~ = +24 B, E~ = -6 B/.. . 

BblxoAHoe HanpR*eHHe YC 0+16 B, 4Hcno KaHanOB B OAHOM 6no
Ke - 7. anR KOMneHca4HH H3MeHeHHR HanpRmeHHR npO~3BOAHTCR ne

-As 

2 



PHc.3. CTPYKTYPHaft cxeMa 6no
Ka "reH L". 

p~OA~4eCKa~ pereHepa~~~ aHanO
rOBO~ naM~T~. An~ 3TOrO KOH

AeHCaTOp~ C1+C7 4epe3'KO~MYTa

TOp n004epeAHO nOAKn~4a~T'C~
 

K UAn, B~XOAHOe Hanp~~eH~e KO

TOpOrO YCTaHOB
npeABap~TenbHO 

neHO B COOTBeTCTB~~ c B~6paH
H~M KaHanOM. 4aCTOTa ~ An~-

TenbHOCTb ~~KnOB pereHepa~~~ 

onpeAen~~TC~ ~cxoA~ ~3 Heo6xOA~MO~ cTa6~nbHOCT~ B~XOAHOrO Ha~ 

np~>l<eH~~ Y~ An~ ~CnOnb'3yeMblx 3neMeHTOB CXeMbl õnoxa "YC". 3KC
nep~MeHTanbHO onpeAeneHO, 4TO AnR 06eçne4eH~~ Heo6xOA~MO~ c~a

6~nbHOCT~ B~XOAHOrO Hanp~>l<eH~~ S 0,1% 4aCTOTa ~~KnOB pereHe
pa~~~ AOn>l<Ha 6~Tb ~ 0,1 r~ c An~TenbHocTb~ ~~Kna 30-40 MC. 
3aAaH~e 4aCTOT~ pereHepa~~~ oty~ecTBn~eTc~ c nOMO~b~ 6nOKa 
"Feu L", B KOTOpOM raxxe pa3Me~eH ~ UAn /p~c. 3/. Bsmonueu 
6nOK B CTaHAapTe KAMAK oAHoKpaTHo~· W~p~Hbl. C 4aCTOTO~ O, 1 r~ 

Ha W~Hbl fJ.ATAWAY r-eueparop BblAaeT c~rHan L. no 3TOMY c~rHany 
ocy~ecT~n~eTc~ npep~BaH~e TeKy~e~ nporpaMM~ ~ nepeXOA Ha nOA
nporpaMMY pereHepa~~~ /cM.p~c.5/. 

r----l ~3Mep~TenbHa~ 4aCTb B. nOA
I UM I C~CTeMe n~TaH~~ TOKOB HaKana 

rB T~paTpoHoB ~3MeHeH~~ He 
nOABepranacb, ~ ee opraH~3aII RtII : ~ AUll I ~~~ nOKa3aHa Ha p~c.4a/7/.L ..:.J 0+0,48 ---..... 
OAHaKo npeAnonaraeTc~ BMeCTO0+168 
~cnonb3yeMoro B ~3Mep~TenbHo~ 

4aCT~ aHanoro-~~~poBoro npeo6
pa30BaTen~ /Aun/ np~MeH~Tba) 
~Me~~~~c~ B nOAc~cTeMe UAn 

LI 1 ~ AononH~Tb õno« "Fea cxe
MO~ /p~c.46/. ~3MepeH~e TOKa 
HaKana rB T~paTpoHoB 6YAeT. 
npo~cxoA~Tb cneAY~~~M o6pa30M. 
Hanp~>l<eHHe c WYHTa c nOMO~b~ 

OY yc~n~BaeTc~ ~ nocTynaeT 

PHc.4. OpraHH3a~HR H3MepHTenb
HOH traCTH nop;CHCTeMbI vnpaarre 
HHR. 

~. 

" 

toe 

6)
 

n~,.fI.H"'. "'.,.,. 
ICIIHIUtA L IC 

IIl1.n 

I PHC.5. AnropH'l'M nonnpor'paseai per-ene-r 
pa~HH aHa~OBOH naMRTH. 

H~ OA~H ~s BXOAOB KOMnapaTopa: Ha APY
.ro~ BXOA nocTynaeT Hanp~>l<eH~e c B~Xo

Aa UAn, ~3MeH~~~eec~ no Ben~4~He, 

~ 4epe3 c~rHan Q ~~Kc~pyeTc~ MOMeHT
nOAIUl104lIHU. ij,An 

paBeHCTBa 3T~X Hanp~>l<eH~~. KOA UAnr IC QHaAoroaow I 

nal"Klr,. B 3TOM cnY4ae 6YAeT nponop~~OHaneH 

TOKY HaKana fB. .~ 

KaK y~e np~BoA~nocb B~we, B Ka4eCT

I, Be ynpaBnR~~ero 3neMeHTa 3T~X nOAC~

CTeM ~cnonb3yeTc~ M~Kpo-3BM KM001.' 
YnpaBneH~e KaHanaM~ ~~~po-aHanoroBoro' 

npeo6pa30B9Ten~ ocy~ecTBn~eTC~ nocpeA
CTBOM A~peKT~B, aHanor~4H~X A~peKT~

BaM ynpaBneH~~ BpeMeHH~M~ KaHanaM~/l/. 
HOMepa c 1 no 36 saH~Ma~T BpeMeHH~e 

KaHan~, HOMepa c 37 no 50 - KaHan~ 

ynpaBneH~~ TOKaM~ HaKana rB T~paTpo
HOB. fJ.ononH~TenbHo BBeAeH~ A~peKT~B~: 

- nnaHOBoro nOAbeMa TOKa HaKana rB 
T~paTpOHOB co CKOpOCTb~ 15 MA/c; 

- oTo6pa>l<eH~~ Ben~4~H TOKOB HaKana 
rB Ha 3KpaHe A~cnne~. . 

nporpaMMHoe o6ecne4eH~e, 3an~caH

Hoe B nn3Y M~KPO-3BM, B~nonH~eT cne
Ay~~~e ~YHK~~~: 

- A~anor onepaTopa c c~cTeMo~; 

- ynpaBneH~e annapaTYPHo~ 4aCTb~ 

C~CTeM~; 

- A~arHOCT~Ka OW~60K ~ He~cnpaB

HOCTe~ nOAC~CTeM~ C~HxpOH~3a~~~; 

- CB~3b c 3BM CM-3 C~CTeM~ aBTOMaT~3~pOBaHHoro ynpaBneH~~ 

nY3K-20; 
- pereHepa~~~ no c~rHany npep~BaH~~ OT Ta~Mepa aHanorOBO~'I, 

naM~T~ ~ ~3MepeH~e Ben~4~H TOKOB HaKana rB T~paTpOHOB nY3K-20..' J. 
B 3aKni04eH~e aaropu aupaxaor õnaroaaouoc r s r.A.4>~n~Ho~ 

aa paapaõoncy ne4aTHO~ nnaru 6nOKa "YC 1 1 
, T. <t>. Kopueeaoâ 3a no

MO~b B o$opMneH~~ AOKYMeHTa~~~, B.~.KneMeHTbeBY ~ H.~.Tyrony

KOBY 3a B~nonHeH~e MexaHoc6op04H~X pa6oT, H.~.3aM~T~HY 

3a KOHcynbTa~~~ no HacTPo~Ke 6nOKOB 5MB-8, B.fJ..~HK~HY 3a no
neSH~e o6cY>l<AeH~~ ~ nOCTORHHY~ nOAAep>l<KY. 

4 j5 
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i. 1 
PYKonHCb nocTynHna B H3AaTenbcKHH 

3 H~nR 1987 rOAa. 
oTAen 
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38K83W Ha ynoMHHYTwe KHHrH MorYT 6WTb H8npaBneHN no aApecy: 

101000 MOCK08, rnSBnOqT8MT, n/H '79. H3AaTenbcKaR OTAen 06~eAHHeHHoro 
HHCTHTYT8 HAepHWX HccneAos8HHR. 
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TEMATH~ECKHE KATErOPHH llYBRHKAUHR 

OB~E~HHEHHOrO HHCTHTYTA ~EPHYX 

HCCRE~OBAHHR 

HH~eKc TeMaTMKa 

1. 3KcnepHMeHTaflbHaR ~H3HKa BWCOKHX 3HeprHH 

2. TeopeTH4eCKaR ~H3HKa BWCOKHX 3HeprHH 

J, 3KcnepHMeHTaflbHaR HeHTPOHHaR ~H3HKa 

4. TeopeTH4ecKaR ~H3HKa HH3KHX 3HeprHH 

5. MaTeMaTHKa 

6. RAepHaR cneKTpocKonHR H paAHOXHMHR 

]. ~H3HKa TR*eflWX HOHOB 

8. KpHoreHHKa 

9. YcKOPHTenH 

10. AaToMaTH3aUHR o6oa6oTK~ ~Krnpn~MP~~~n~~u~ 

11. 

12. 

13. 

14. 

AaHHwx 

BW4HCflHTenbHaR MaTeMaTHKa H TeXHHKa 

XHMHR 

TexHHKa $H3H4ecKoro 3KcnepHMeHTa 

HccneAOBaHHR TsepAwx Ten H *HAKOcTeH 
R~epHWMH MeTOAaMH 

15. 3KcnepHMeHTanbHaR $H3HKa RAePHWX peaK~HH 
npH HH3KHX 3Hep!HRX 

16. ,£l03HMeTpHR H $H3HKa 3dtUHTbl 

17. 

18. 
TcopHR KOHAeHCHPOBaHHOrO COCTORHHR 

H~nonb30BaHHe peaynbTaToa H MeTOAOB 

~YHAaMeHTaflbHWX ~H3H4eCKHX HCCfleAOBaHHH 
B CMe*HWX o6naCTRX HayKH H TeXHHKH 

19. 6HO$H3HKa 

HHHawKHH B ••. H AP; Pl0-87-500 
Oco6eHHOCTH aaTOMaTHSHpoaaHHOH CHCTeMW ynpaaneHHR 
nHHeHHWM yCKOPHTeneM nY3K-20 

CHCTeMa peanHSOBaHa 8 .cTaHAapTe KAHAK Ha OCHOBe KOHTponnepa C MHKpo-38H. 
COCTOHT H3 ABYX nOACHCTeM: OOACHCTeMW CHHXPOHH3aijHH H noACHCTeMW ynpaaneHHR 
TOKOM HaKana reHepaTOpo8 BOAOpoAa THpaTpOHOB TrMJ-2500/50 MOAYnRTOpOB y~KOpR
D.ero HanpR*eHHA. 0AHHM H3 3neMeHTOB saAeP*KH RBnAeTCA 8-KaHanbHWH 6noK 
6HB-8. MHHHManbHwA .ar perynHpOBaHHA - 50 HC, AHanasoH perynHpoaKH - 2

18 
wa

roa.B OOACHCTeMe OHTaHHA HaKana reHepaTOpOB BOAOPOAa THpaTpOHOB MHOrOKaHanb
Hoe ynpaaneHHe opraHHSoaaHo c HcnonbsoaaHHeM A4eeK aHanoroaoM naMATH. npo
rpaMMHoe o6ecne4eHHe MHKpo-38H awnonHAeT .yHKijHH:CBA3H onepaTopa C CHCTeMOH 
nocpeACTBOM AHCnneA; ynpaaneHHA annapaTypHOH 4aCTbD CHCTeMW, AHarHOCTHKH 
OWH60K H HeHcnpaBHOCTeM, CBA3K C 38M CH-3 CHCTeMW aBTOMaTH3HP08aHHOro ynpaa
neHHR nY3K-20, pereHepaijHH no CHrHanY npepwaaHHM OT TaMMepa aHanoroBOH naMA
TH H HSMepeHHA aenH4HH TOKOB HaKana reHepaTOPOB BOAOPOAa• 

Pa6oTa awnonHeHa a 0TAene Hoawx MeTOAOB ycKopeHHA OHRH. 

Coo&Jlallle 06wAHH•Horo HHCTIITJT& JIAepHWX HCC118IIOBUIHil. Jly6Ha 1987 

nepeBOA O.C.BHHOrpaAOBOM 
Hinashkin V.F. et al. Pl0-87-500 
Special Features of LUEK-20 Linear Accelerator 
Automated Control System 

The system Is made In the CAMAC standard on the base of micro-computer. 
It is composed of two subsystems: synchronization subsystem and command sub
system of hydrogen generator heat current of TGil-2500/50 tyratron of the ac
celeratiri~ voltage modulators. A minimal regulating step - 50 ns, regulation 
range- 2 8 steps. A micro-computer controls a primary choice of the exit 
voltage, Its changing and regeneration of analogous memory cells. The micro
computer software connects the operator with the system by the display, and 
commands the 1apparatus of the system, determines the errors and faults, 
links with SH-3 automated LUEK-20 system, regenerates by the Interruption 
signal of the analogous memory timer and measures the current values of hyd-
rogen generator channels. 

The investigation has been performed at the Department of New Accelera
tion Methods, JINR. 
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