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BBEAEHHE 

8 pa60Te/l/ npHBOARTCR pe3ynbTaT~ HCCneAOBaHHR CHCTeM HO
soro HH*eKTOpa KOnneKTHBHOrO YCKOpHTenR C 3neKTpOHH~MH KOnb
~aMH - nHHeHHOrO HHAYK~HOHHOrO YCKOPHTenR 3neKTpOHOB C nos~
WeHHOH ~HKnH4HOCTb~ CHnYHA-20. Pe3ynbTaT~ pa6oT~/I/ noATBep
AHnH npHH~HnHanbtiY~ B03MO*HOCTb C03AaHHR HHAYK~HOHHOro YCKO
PHTenR c TOKOM ny4Ka 800 A, pa6oTa~ero c 4aCTOTOH nosTopeHHR 
~HKnos 50 r~. AanbHeHWHe HCcneAOBaHHR n03BOnHnH OnTHMH3HposaTb 
OTAenbH~e CHCTeM~ H ysenH4HTb MO~HOCTb ycTaHOBKH. 8 HaCTOR~eM 
coo6~eHHH npHBOARTCR o6~ee onHcaHHe H pe3ynbTaT~ pa6oT no Ha
naAKe ronosHoro o6pa3~a ycKOPHTenR. 

OEilllEE OnHCAHHE 

CTpyKTypHaR cxeMa ronosHoro o6pa3~a ycKopHTenR CHnYHA-20 
npeAcTasneHa Ha pHc.1. HHAYK~HOHH~H ycKOPHTenb npeACTasnReT 
C060H KOMnneKC ~yHK~HOHanbHO CBR3aHH~X CHCTeM H y3nOB, OCHOB
H~MH H3 KOTOP~X RBnR~TCR cneAYIOUIIIIt:; i/ IIIMI-I.Y"4"'0nnon CriCicivi<i, 

2/ reHepaTOp B~COKOBOnbTH~X HMnynbCOB yCKOpR~~ero HanpR*eHHR -
MOAYnRT~p, 3/ HCT04HHK 3neKTPOHOB - 3neKTpOHHaR nywKa, 4/ re
HepaTOp B~COKOBOnbTH~X HMnynbCOB HanpR*eHHR /rHH/ HCT04HHKa 
3neKTPOHOB, 5/ ~KYCHpy~~aR CHCTeMa, t/ BaKyyMHaR CHCTeMa, 
]/ CHCTeMa ynpasneHHR, 6nOKHpOBOK H CHrHanH3a~HH /YEiC/, 8/ CHC
TeMa AHarHOCTHKH ny4Ka H KOHTpOnR pe*HMOB YCKOpHTenR. 

,l\nR o6ecne4eHHR HopManbHOH pa6oT~ s ycTaHOBKy sKn~4eH~ 
BCnOMOraTenbH~e CHCTeM~: 1/ 3aPRAH~e ycTpOHCTBa rHH HCT04HHKa 
3neKTpOHOB H MOAYnRTOpa, 2/ HCT04HHKH 3neKTpOnHTaHHR 3neKTpOH
HOH nyWKH H MOAynRTOpa, 3/ CHCTeM~ HMnynbCHOrO pa3MarHH4HBa
HHR HenHHeHH~X 3neMeHTOB MOAYnRTOpa, 4/ CHCTeMa oxna*AeHHR. 

KoHCTPYKTHBH~e oco6eHHOCTH ycTaHOBKH npeACTasneH~ Ha pHc.2. 
HHAYK~HOHHaR CHCTeMa yCKOpHTenR COCTOHT 1113 ABYX ceK~HH HHAyK
TOPOB. nepsaR CeK~HR KOHCTpyKTHBHO 06oeAHHeHa C HCT04HHKOM 
3neKTPOHOB, BTOpaR RBnReTCR yCKOpR~~eH. 8 Ka4eCTBe 3neKTPOHHOH 
nyWKH HCnOnb3yeTCR nna3MeHH~H HCT04HHK 3neKTpOHOB C HMnynbC
H~M ~OpMHpOBaHHeM KaTOAHOH nna3M~ B pa3PRAHOH Tpy6Ke /1/, pa3-
Me~eHHOH BHYTPH nepBOH CeK~HH HHAYKTOpOB. npHH~Hn~ pa6oT~ HC
T04HHKa nOAP06Ho H3nara~TCR s pa6oTax/1,2/. KaTOAHaR nna3Ma 
o6pa3yeTCR HOHH3a~HeH OCTaT04HOrO ra3a np111 nOAa4e Ha HrOnb4a-
T~H KaTOA /2/ HMnynbca gnpeAeneHijOW aMnnHTYA~ H AnH-
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PHe.3. Oe~orpaMMa 
HMnynbea yeKopH~ero 
Hanp~eHHH. Pa3BepT
Ka - 10 He/gen. 

PHc.4. "IlpoclJHnb 11 

3neKTpOHHOro 
DY'{Ka B nepBOH 
nepexogHOH KaMepe. 

PHe. 5. Oe~nnorpaMMa 
HMnynbea TOKa DY'{Ka. 
Pa3BepTKa - 10 He/gen. 

·) 

TenbHOCTH. AHOAOM /3/ RBnReTCR MeAH~~ ~HnHHAP C npOXOAH~M OT
BepCTHeM ~ 60 MM, oxnamAaeM~~ npoT04HOH BOAOH. HanycK ra3a 
npOH3BOAHTCR HaTeKaTeneM 4epe3 KaTOAHY~ KaMepy /4/, pa3Me~eH
HY~ Ha KOH~e pa3PRAHOH Tpy6KH. 

KamAaR CeK~HR BKn~4aeT B ce6R 24 HHAYKTOpa, B~nonHeHH~e Ha 
ocHoee ~eppHTOB~x cepAe4HHKOB K250x170x25 M200HH2. CyMMapHoe 
HanpRmeHHe OAHOH ceK~HH MomeT AOCTHraTb 350-400 KB, 4TO cooT
eeTcTeyeT 3~eKTHBHOH HanpRmeHHOCTH 3neKTpH4eCKOro nonR B yc
KOpHTenbHOM TpaKTe 4,5-5,2 KB/cM. 

YCKOpHTenbH~H TpaKT o6pa30BaH pa3PRAHOH /1/ H YCKOpHTenb
HOH /5/ Tpy6KaMH H nepeXOAH~MH KaMepaMH /6/ Ha CT~KaX CeK~HH. 
Pa3pRAHaR Tpy6Ka H3rOTaBnHBaeTCR rnaAKOCTeHHOH H3 CHTannOBOH 
Tpy6~ ~ 92-80 MM. YcKopHTenbHaR Tpy6Ka BTopoH ceK~HH HMeeT 
ABeHaA~aTb AHa~parM /7/, HMe~~HX KOHTaKT~ C BTOPH4H~MH BHTKa
MH HHAYKTOpOB. BHyTpeHHHH AHaMeTp anepTyp~ yCKOpHTenbHOro 
TpaKTa COCTaBnReT 70 MM. nepeXOAHaR KaMepa npeACTaBnReT C060H 
TPOHHHK, B~nOnHeHH~H H3 KepaMH4eCKOH Tpy6~, pa3Mep~ KOTOPOH 
cornacoeaHbl c pa3MepaMH ycKopHTenbH~x Tpy6oK. ,llea naTpy6Ka 
TpOHHHKa, o6pa3y~~He nponeTHbiH y4aCTOK, npHCT~KOB~Ba~TCR K 
KOH~aM YCKOpHTenbHOH HnH pa3PRAHOH Tpy6KH. TpeTHH naTpy6oK 
TpOHHHKa cnymHT AnR OTKa4KH yCKOpHTenbHOrO TpaKTa. npeHMy~ecT
BeHHOe HCnOnb30BaHHe B y3nax YCKOpHTenbHOrO TpaKTa KepaMHKH 
H MeTanna n03BOnReT nony4HTb no TpaKTy yCKOpHTenR BaKyyM AO 
1o-7 Top. 

MarHHTHOe none HanpRmeHHOCTb~ 2 K3 npH nOMO~H KOpOTKHX KaTy
WeK /8/, pacnonomeHH~X B HHAYKTOpax B 3a3ope MemAY YCKOpHTenb
HOH Tpy6KOH H ~eppHTOBbiMH cepAe4HHKaMH. KaTyWKH 3anHTaH~ HM
nynbcH~M TOKOM, HMe~~HM ~pMy nonOBHH~ nepHOAa CHHyCOHA~ C aM
nnHTYAOH 1 ,0 KA H AnHTenbHOCTb~ nonynepHOAa 50 MKc. ,llnR ocna6-
neHHR 3~~eKTa CKaHHpOBaHHR TOKa B 06MOTKaX KaTyWKH HaMOTaH~ 
MeAHOH neHTOH TOn~HHOH 0,5 MM. MarHHTHOe none B nepeXOAH~X 
KaMepax ~OPMHpyeTCR npH nOMO~H KaTyWeK, aHanorH4H~X HHAYKTOp
H~M, C TOKOM 1 ,5 KA H MeAH~X 3KpaHOB, pacnonomeHH~X Ha BHyT
peHHHX CTeHKaX nepeXOAH~X KaMep H Ha KOH~aX yCKOpHTenbH~X Tpy-
6oK. PacnpeAeneHHe ~oKycHpy~~ero nonR no TpaKTY ycKopHTenR 
npeACTaeneHo Ha PHC.2. HeoAHOPOAHOCTb nonR Ha CT~Kax ceK~HH 
H KaMep He npee~~+6%. 

B Ka4eCTBe MOAYnRTopa - reHepaTopa HMnynbcoe ycKopR~~ero 
HanpRmeHHR npeAnOmeHa CXeMa, B KOTOpOH OAHH MOAYnRTOp MOmeT 
6~Tb HarpymeH Ha ABe YCKOpR~~He CeK~HH. 8 Ka4eCTBe KOMMyTaTo~ 
pa e MOAYnRTope Hcnonb3yeTcR THpaTpoH TrH1-2500/50, pa6oTa~~HH 

e MHKpoceKYHAHOM AHana3oHe HMnynbcoe. YMeHbWeHHe AnHTenbHOCTH 
HMnynbCa B Harpy3Ke H yeenH4eHHe HMnynbCHOH MO~HOCTH AOCTHra
eTCR HCnOnb30BaHHeM HenHHeHH~X MarHHTH~X 3BeHbeB, COrnaCOBaH
H~X C 3neMeHTaMH ~PMHpOBaHHR HMnynbca H Harpy3KOH. 
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CHCTeMa ynpaeneHHR 06DeAHHReT CHCTeMy CHHXpOHH3a~HH, an
napaTypy KOMMyTa~HH, perynHpOBaHHR H 6nOKH aeapHHHOH 3a~HT~ 
HCT04HHKOB nHTaHHR YCKOpHTenR. 

CHCTeMa CHHXpOHH3a~HH/3/ BKn~4aeT B ce6R 3aAa~~HH reHepaTOp 
CHHXpOHMnynbCOB, Ha6op 6nOKOB ~H~pOB~X nporpaMMH~X 3aAep
*eK/4,5/ H ycHnHTeneH-~opMHpoeaTeneH. CHHxpoHH3aTop ocy~ecT
enReT napannenbH~H He3aBHCHM~H 3anycK CHCTeM~ YCKOPHTenR B 
WHpOKHX AHana30HaX perynHpOBaHHR MOMeHTa cpa6aT~BaHHR.B CHC
TeMe KOHTpOnR napaMeTpOB YCKOPHTenR HCnOnb3yeTCR 64-KaHanb
H~H nporpaMMHO ynpaBnReM~H KOMMyTaTop. 

6nOKH annapaTyp~ CHHXpOHH3a~HH H AHarHOCTHKH H3rOTOBneH~ 
e cTaHAapTe KAMAK, 4TO no3eonReT npOH3BeCTH noAKn~4eHHe ace~ 
CHCTeM~ ynpaeneHHR B nHHH~ C 38M. 

PE3YnbTAT~ HAnAaK~ H PA60T~ C nY4KOM 

B npo4ecce HanaAKH ycTaHOBKH 6~nH onTH"MH3HpoeaH~ pe*HM~ 
pa60T~ MOAYnRTOpa C OAHHM THpaTpOHOM, Harpy*eHH~M Ha ABe CeK
~HH HHAYKTOpOB /48 HHAYKTOpOB/, npOH3BOAHnacb KOppeK~HR ~OKy
CHPY~~HX noneH, HCCneAOBanacb TpaHcnopTHPOBKa 3neKTpOHHOro 
ny4Ka 4epe3 YC·KOpHTenbHY~ ceK~H~, H3MepRnHCb OTAenbH~e napa
MeTp~ ny4Ka Ha B~XOAe BTopoH ceK~HH. KoHTponb ycKOPR~~ero Ha
npR*eHHR ocy~eCTBnRnCR npH nOMO~H B~COKOBOnbTH~X AenHTeneH, 
nOAKn~4eHH I K nepBH4H~M BHTKaM HHAY KTOPOB . KOHTpOnb TOKa Ka
TOAa npOH3BOAHnCR noRCOM PoroecKoro /10/ /pHc.2/. ToK ny4Ka 
e nepeXOAH~x KaMepax H3MepRncR noRcaMH PoroecKoro /l1/, Ha 
B~XOAe YCKOpHTenR - oxna*AaeM~M KOnneKTOpOM /12/ C nORCOM Po
rOBCKOrO /13/. Hcn~TaHHR noKa3anH xopowy~ pa6oTocnoco6HOCTb 
HOBOH CXeM~ MOAYnRTOpa, cnoco6HOH nepeAaBaTb B Harpy3Ky HM
nynbCHy~ MO~HOCTb nopRAKa 0,8 rBT npH TOKe ny4Ka 800-1000 A. 
Ha pHc.3 npeACTaeneHa oc~HnnorpaMMa HMnynbca HanpR*eHHR Ha 
BHT~36Y*AeHHR HHAYKTOpa. anHTenbHOCTb pa3BepTKH COCTaBnR
eT 10 HC/Aen, aMnnHTYAa HanpR*eHHR - 12,5 KB. 

HccneAOBaHHRMH ycTaHoeneHo, 4TO TOK ny4Ka 3neKTPOHOB, npo
XOAR~Hx 4epe3 aHOA, ~OCTaBnReT 90% o6~ero TOKa KaTOAa. Ko3~
~H~HeHT npOXO*AeHHR 3neKT.POHHOrO ny4Ka 4epe3 yCKOPR~~y~ CeK~H~ 
COCTaBnReT 95%. anR H3MepeHHR nonepe4H~X pa3MepOB H nono*eHHR 
3neKTpOHHOrO ny4Ka HCnOnb30BanCR MHOrOT04e4H~H AaT4HK "npo~H
nR11 ny4Ka - pacnpeAeneHHR nnOTHOCTH nOTOKa 3neKTpOHOB no Ce4e
HH~. aaT4HK COCTOHT H3 29 T04e4H~X /~ 1,2 MM/ ~HnHHApOB ~apa
AeR, pacnono*eHH~X BHyTpH o6~ero KOnneKTOpa B OAHO~ nnOCKOCTH 
Ce4eHHR ny4Ka C waroM 4 MM no ABYMB3aHMHO nepneHAHKynRpH~M AHa
MeTpaM. To4e4H~e ~HnHHAP~ H30nHpoeaH~ H 3KpaHHpoeaH~ APYr OT 
Apyra H Harpy*eH~ Ha OTpe3KH B~COK04aCTOTHOrO Ka6enR, corna
COBaHH~e Ha· BXOAe B 6nOKH 3neKTpOHHKH CHCTeM~ o6pa60TKH HH~Op-
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Ma1..11-11-1. "npo<!>l-11lb 11 ny4Ka 31leKTpoHoe, npoweAwero 4epea aHOA 
/1 nepeXOAHaR KaMepa/, npeACTaBJleHH~H Ha 3KpaHe TeJleBI-131-10HHO
ro npl-1eMHI-1Ka, np~BeAeH Ha pl-1c.4. Aee rpynn~ c~rHaJloB cooT
eeTCTBY~T ABYM rpynnaM T04e4H~x AaT41-1KOB, pacnoilO*eHH~x Ha 
eaa~MHonepneHA~KYilRPH~X ocRx. Be11~41-1Ha c~rHaJla c Ka*Aoro AaT-
41-1Ka nponOPI..II-10Ha1lbHa nilOTHOCT~ 3JleKTpOHHoro ny4Ka. Ha p~cyHKa 
B~AHO, 4TO pa3Mep ny4Ka B nepBOH nepeXOAHOH KaMepe He npee~
waeT 35 MM np~ TOKe ny4Ka 1 KA. 

HccileAOBaH~R AOJlroepeMeHHOH pa6oTocnoco6HOCTI-1 ycKopi-1Te11R 
noKa3aJll-1, 4TO ycTaHOBKa MO*eT pa6oTaTb Ail~TeJlbHOe BpeMR 
B pe*~Me reHepal..l~l-1 1-1HTeHCI-1BHOrO 3JleKTpOHHOrO ny4Ka C TOKOM 
800-850 A Ha 4aCTOTe 50 r~..~. Ha pl-1c.5 npeACTaBJleHa OCI..II-111110rpaM
Ma ~MnyilbCa TOKa ny4Ka 3JleKTpOHOB Ha B~XOAe BTOpOH CeKI..I~I-1. 
AJl~TeJlbHOCTb paaeepTKI-1 COCTaBJlReT 10 HC/Aeil, aMn111-1TYAa TOKa -
800 A. CyMMapHoe ycKopR~~ee HanpR*eHI-1e ABYX ceKI..I~~ cocTaBilRilO 
np~-1 3TOM 600 KB. 

3AKJ1104EHHE 

B pe3YilbTaTe KOMnJleKca paC4eTHO-KOHCTpyKTOpCKI-1X, MOHTa*
H~X 1-1 nyCKOHaJlaA04H~X pa60T C03AaH rOJlOBHOH o6pa3el..l Jl~He~HO
ro ~HAYKI..II-10HHOrO yCKOpi-1TeJlR 3JleKTpOHOB, COCTOR~~~ ~3 ABYX ~H
AYKI..II-10HH~X CeK1..11-1H. 06~~~ B~A ycTaHOBKI-1 npeACTaBJleH Ha p~c.6. 
3Kcnep~MeHTa1lbHO-I-1CCileAOBaTe1lbCK~e pa6oT~ no onT~M~3al..l~~ pe*~
MOB C~CTeM YCKOP~TeJlR, npoBeAeHH~e B ceaHCaX on~THOH 3KCnJlya
Tal..l~~. noKaaa11~ pa6oTocnoco6HoCTb ycTaHOBKI-1 e 1..1e11oM np~ pa6o
Te c LI~KJli-14HOCTb~ 50 r~..~. TaK~M o6pa30M, C03AaHHaR ycTaHOBKa 
MO*eT CilY*~Tb npOTOT~nOM Jl~HeHHOrO ~HAYKI..I~OHHOro yCKOp~TeJlR, 

C03AaBaeMOrO AilR ~H*eKTOpa KOJlJleKT~BHOrO yCKOpi-1Te11R TR*eil~X 

~OHOB C 3JleKTpOHH~MI-1 KOilbl..laMI-1 noB~WeHHOH 1..1~KJ1~4HOCT~. 

AeTop~ 611aroAaPRT H.B.KiloKoea, B.A.Caeeilbeea, B.B.Tonopoea, 
o.r.ropi-1Hoea ~ H.H.Jle6eAeBa aa coAeHCTBI-1e e paapa6oTKe annapa
TYP~. a TaK*e B.B.Ococoea aa noMO~b np~ MOHTa*e 1-1 HailaAKe yc
TaHOBKI-1. 

JlHTEPATYPA 

1. ropi-1HOB o.r. ~ AP· OH~H. 9-12148, Ay6Ha, 1979. 
2. Ao116~110B r.B. ~ AP· OH~H, P9-82-70, Ay6Ha, 1982. 
3. Ao116~11oe r.B. ~ AP· OH~H, 9-80-102, Ay6Ha, 1980. 
4. Jle6eAeB H.H. OH~H. 9-12326, AY6Ha, 1979. 
5. KopRKO B.H. 1-1 AP· OH~H, 9-80-99, Ay6Ha, 1980. 

8 

PyKoni-1Cb nocTyn~Ila 

11 MaR 
B ~3AaTeJlbCKI-1H OTAeJl 

1982 roAa. 

Pa6oTa awnonHeHa a 0TAene Hoa~x • MeToAoa ycKopeHHA OHRH. 

Dolbllov G.V. et al. 
Head Hodel of SILUND-20 Linear Induction Accelerator 9-82-339 

. The head model of the collective 1 1 

linear Induction electron accelerator acce erator Injector of SILUND-20 
I d wlth.the 50 Hz cycle repetition fre-

quency s escribed. Two accelerating sect1ons are able to 
celeratlng field with the 4 5_5 kV/cm lnten . create the ac-
the 6acceleratlng sections o~erates at one T~~~~25~~;5~~1ator supp~ying 
the 00 kV Intensity pulses, with the 30-40 d lratron and forms 
current The foe 1 ns uratlon at the 800 A beam 
2-} kOe. lntenslt~~ ~~ :~:t~t:~~=f~~~g~tudinal 

1
magnetic field with the 

electron beam with the 800 A curr t t wo acce eratlng sections, the 
The non-uniformity of magnetic fl:~d: 50lHz frequency has been obtained. 
transmission coefficient on the accele~a:7n; ~~~ ~~:e::~e;:%.6%. The 

The Investigation has been performed at th D 
Acceleration Methods, JINR. e epartment of New 

Ca.munlcatlon of the Joint Institute for Nuclear Research. Dubna 1982 
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