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YnpasneHRe BKCRBnbHbiM .QBRlKeHReM ROHOB B HCTO'IHRKe 'Kpaoa• 

8 RCTO'IHRKe MHOI'038pH.QHbiX ROHOB •Kpaoa• ynpasneHRe npOUeCCBMB 

HOHB3BUBR OCyDieCTBnSieTCSI C fiOMODlbiO ynpasneHBSI .QBRlKeHReM HOHOB 

B BKCRBnbHOM Hanpasne&BH, 3BKniO'IBIOIIlei'OCSI B cjJopMRpOBBHBH B 38.QBHHbie 

MOMeHTbl BpeMeHB pacnpe,~:~eneaall: noTeausanos (PnJ aa ceKURHX rpy6Ka 

,~:~peli:4Ja. B onscblsaeMoM ycTpoll:cTBe, npe,~:~aaaHa'leHHOM .QnSI cjJopMHposaHHSI 

Pn, acnonbaoaaaa ranbBBHR'IeCKBSI CBHab ceKuBll: rpy6KB .Qpeli:4Ja c aa.QaH

HbiMB llOTeHUHBnBMH, fi03BOnHBDlBSI npH .QOCTHI'HYTOM CBepXBbiCOKOM BBKyyMe 

(lo-12 
Top) .QosecTa apeMSI acjJcjleKTHBHoro y,~:~eplKBHRSI aoaoa B aneKrpocTa

TR'IecKoll: nOBYDIKe HCTO'IHHKB .QO 500 MC. 

Pa6oTa BbinOnHeHa B na6opaTOpHH Bb!COKHX aaeprall 011.HI1. 

Coo&aeoe OCSw.uaeooro DCTIITYT& uepawx •ccMJIOMBd. ,Ay6u 1977 

Dudnikov V.G. P7 - llOll 

Control for Ion Axial Motion in "KRION" Source 

The ionization processes control in the multicharged ion 
source "KRION" is realised by controlling the ion axial motion 
which involves the formation in the given time intervals of potential 
distributions (PD) on drift i:ttbe sections. In this device intended 
for forming PD, the direct coupling of drift tube sections with po
tentials given is used which allows one to bring the effective 
retention time for source electrostatic gap upto 500 ms. 

The investigation has been performed at the Laboratory 
of High Energi~s , JINR. 

Communication of the Joint Institute for Nuclear Research. Duboa 19'1'1 
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BBE,l(EHHE 

0~HOH H3 OCHOBHhlX xapaKTepHCTHK 3neKTpOHHo-nyqe

BOrO HCTOqHHKa "KpHOH" JIBnJieTCJI cj;laKTOp HOHH3ai.J;HH/1.2 / , 

npe~cTaBnJIIOIUHH npoH3Be~eHHe jr i , r~e j - nnoTHOCTh 

3neKTpOHHOrO nyqKa, T i - BpeMJI B3aHMO~eHCTBHJI 3neKT

pOHHOrO nyqKa C pa6oqHM Beii.J;eCTBOM /speMJI HOHH3ai.J;HH/. 

Ilpo~oiDKHTenLHoe r i / 2 / o6ecneqHsaeTCJI napaMeT-

paMH 3neKTpOCTaTHqeCKOH nosyWKH, o6pa30BaHHOH ITO pa

~Hycy noneM npocTpaHCTBeHHoro 3apg~a 3neKTPOHHoro 

nyqKa B aKCHanhHOM HanpasneHHH nyTeM C03~aHHJI llOTeH

I.J;HanhHhlX 6apbepOB B KOHeqHhlX TOqKaX npOCTpaHCTBa HOHH-

3ai.J;HH. 

Onepau;HH, CBJI3aHHhle C BBO~OM pa6oqero Beii.J;eCTBa, 

C HOHH3ai.J;HeH H 3KCTpaKu;HeH HOHOB B HCTOqHHKe "KpHOH", 

BhlllOnHJIIOTCJI /l, 2 / rrocpe~CTBOM 3a~aHHJI B He06XO~HMhle 
MOMeHThl speMeHH pacnpe~eneHHH noTeHu;Hanos /PII/ Ha 

CeKI.J;HJIX Tpy6KH ~peHcj;la. 
Heo6xo~HMO 3aMeTHTL, qTo npH pa3pa6oTKe HcToqHHKa 

HOHOB "KpHoH" cno:>KHnCJI snonHe onpe~eneHHhlH cnoco6 

cj;lopMHposaHHJI PII 131
: c swxo~a MOII.J;Horo reHepaTopa 

qepe3 nepexo~HYIO eMKOCTh no~asancJI HMnynLc 3a~aHHOH 
cj;lopMhl Ha pe3HCTOpHhlH ~enHTenb C o6Iu;HM COllpOTHBne

HHeM 20 KOM. 

B 3KcnepHMeHTax 12 ·41 6wno ycTaHosneHo, qTo ypo-

seHL cj;loHa OT OCTaToqHOrO ra3a npH Tj =40 MC/ MaKCHManL

HOe BpeMJI 3cJ;lclleKTHBHOCTH y~ep)KaHHJI HOHOB B nosyWKe, 

~ocTHrHyToe s 3THX 3KcnepHMeHTax/ He npeswwaeT 10~, 
qTO yKa3hlBaeT Ha B03MO)KHOCTh ~anLHeHWero ysenHqeHHJI 
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r 1 • O~Ha H3 npH'IHH B03HHKwero orpaHH'IeHHJI r 1 JaKmo

qanacb B cnoco6e clJopMaposaHHJI pacnpe~eneHHH noTeHuaa

nos Ha ceKUHJIX Tpy6KH ~pe:B:clla 131 . 

CosepweHCTBOBaHHe 3neKTPOHHO- onTH'IecKoii cacTeMbl 

HCTO'IHHKa 15 •61 H HeKOTOpble H3MeHeHHJI B ycTpOHCTBe clJop

MHpOBaHHJI PIT noJsonHnH ~osecTH r i ~o 90 MC, npa 

3TOM H3MeHeHHe "8" /eM. puc. 3/ - noTeHuaana "~Ha" 
noByWKH, CBJI3aHHOe C ~HcllclJepeHUHPOBaHHeM clJopMHpyro~e
ro HMnynbca Ha nepexo~HOH eMKOCTH, COCTaBHnO 5~. B 
CBOID O'lepe~b, HCllOnb30BaHHe BblCOKOBOnbTHbiX KOH~eH

CaTOpOB 6onbWOH eMKOCTH ~nJI CBJI3H reHepaTopa HMnynb

COB C pe3HCTOpHbiM ~enHTeneM, a TaK:>Ke B Ka'leCTBe HaKO

llHTeneii ~nJI Ja~aHHJI noTeHuaanbHbiX 6apbepos Ha rpaHa

uax npOCTpaHCTBa HOHH3aUHH, npHBeno K 3Ha'IHTenbHOMY 

pocTy o6beMa H Beca ycTpoiicTBa, 'ITO coJ~aeT ~ononHH

TenbHble TPY~HOCTH npa paJMe~eHHH HCTO'IHHKa Ha BbiCOKO

BOnbTHOM TepMHHane YCKOpHTenJI. 

3Ha'IHTenbHOe yBenH'IeHHe r 1 Heo6xo~HMO TaK:>Ke npa 

HCllOnb30BaHHH 3neKTpOHHo-ny'leBOrO HCTO'IHHKa B Ka'leCT

Be 3neKTpOCTaTH'IeCKOH nOBYWKH B 3KCnepHMeHTaX llO 

H3MepeHHID H3MeHeHHJI CKOpOCTH pa~HOaKTHBHOrO pacna~a 

~ 17 , r~e KPOMe peanaJaUHH npo~ecca MHoroKpaTHOH 

HOHH3aUHH pewaro~HM JIBnJieTCJI npo~on:>KHTenbHoe /~o He

CKonbKHX CeKyH~/ y~ep:>KaHHe o6pa3yW~HXCJI MHOr03apg~
HblX HOHOB B o6naCTH pacnonO:>KeHHJI ~eTeKTOpOB pa~HO

aKTHBHblX H3ny'leHBH •. 

Ha:>Ke ~aHo onacaHHe ycTpo:B:cTBa - 3neKTPOHHoro KoM

MyTaTopa HanpJI:>KeHHH, npe~HaJHa'leHHoro ~nJI ynpaBne

HHJI aKCHanbHbiM ~BH:>KeHHeM HOHOB B HCTO'IHHKe "KpHOH", 

ll03BOnJiro~ero ~OBeCTH BpeMJI 3cllclJeKTHBHOrO y~ep:>KaHHJI 
HOHOB ~0 O~HOH CeKyH~bl. 

3JIEKTPOHHMH KOMMYTATOP 
HAIIP .JDKEHHJI /3KH/ 

B ocHoBe peweHHJI 3KH acnonbJOBaHa ranbBaHH'IecKaJI 

CBJI3b CeKUHH Tpy6KH ~peiiclJa C 3a~aHHbiMH llOTeHUHanaMH. 

CxeMa 3KH npase~eHa Ha puc. 1, acnonLJyeMble PIT npa 

ynpaBneHHH aKCHanbHbiM ~BH:>KeHHeM HOHOB - Ha pUC. 2, 
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Puc. 3. BpeMeHHaJI ouazpaMMa no111eHfiUaAoe Ha KOH111POAb
HbJX CeKfiUJIX 2, 6, 7,23. 

r,IJ;e PIIl - pacnpe,IJ;eJieHHe noTeHUHanos B HCXOAHOM cocToJI

HHH; PII2 ,IJ;eiicTsyeT Ha speMJI BBO,IJ;a pa6o'leHo se~ecTsa, 

PII3 - BO BpeMJI npouecca MHOrOKpaTHOB HOHH3aUHH. 

TaKHM o6pa3oM, nonHLiii UHKJI, CBJI3aHHLIB c nony'leHH

eM Ha BLIXO,IJ;e HCTO'IHHKa "KpHOH" MHOr03apJI,Il;HLIX HOHOB, 

3aKmo'laeTCJI B nocne,IJ;osa TeJI.bHoii cMeHe PII - PIIl __. 
-+ PII2-+ PII3 -+ PIIl. 

B 3KH nepe'IHCJieHHLie PII cl>opMHpyroTCJI nyTeM 3a,IJ;a

HHJI onpe,IJ;eJieHHLIX fiOTeHUHaJIOB Ha 'leTLipex KOHTpOJI.bHLIX 

ceKUHJIX 2, 6, 7, 23 /puc. 2/. OcTaJI.bHLie ceKUHH Tpy6KH 

,IJ;peiicl>a fiO,IJ;KJilO'IeHLI K pe3HCTOpHOMY ,IJ;eJIHTemo, KaK :no 

noKa3aHo Ha puc. 1. 

HCXO~HOECOCTOHRHE/Pll1/ 

BBOA pa6oqero se~ecTBa oc~ecTBJIJieTCJI B o6nacTH 

ceKUHH 3. PIIl sw6HpaeTCJI TaKHM, '1To6w B HCXOAHOM co

CTOJIHHH MO)I(HO 6.blJIO Ha,IJ;e)I(HO OT,IJ;eJIHT.b npocTpaHCTBO 

HOHH3aUHH /ceKUHH 7 722/ OT 06JiaCTH BBO,IJ;a pa6o'lero 

Be~eCTBa. 3Ha'leHHJI fiOTeHUHaJIOB Ha CeKUHJIX 2, 6, 7, 23 
ycTaHaBJIHBaroTCJI sw6opoM pe)I(HMa no nocTOJIHHOMY TOKY 

L 1 -7-L 4 /puc. 1/. 
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Ecnu PII1 BLiopauo TaK, KaK 3TO noKa3aHo Ha puc. 2, 
To HOHLI pa6oqero Be~ecTBa, o6pa3oBaHHLie B o6nacTH ceK
IUIB 3 npoxo.n.&~HM 3neKTpOHHLIM nyqKoM, 6y,nyT yxo.IJ;HTL Ha 
aHO,D; 3lleKTpOHHOH nymKH, HOHbl OCTaToqHoro ra3a - Ha 
HOHHblH KOnneKTOp. llpoBepKa OTCYTCTBH.H pa6oqero Be~ecT
Ba B npOCTpaHCTBe HOHH3aUHH B HCXO,D;HOM COCTO.HHHH 
npoBO.IJ;HTC.H nocne,noBaTenLHOCTLIO pacnpe.neneHHii: PII1 -. 
-> PII3 -• PII1 c .nanLHeii:WHM aHanH30M nyqKa Ha Macc
cneKTpoMeTpe no BpeMeHH nponeTa. 

BBO;:( PAiiOf/EFO BEII!ECTBA /PII2/ 

BwnonHeHHe onepauuii: BBo,na pa6oqero Be~ecTBa, HOHH-
3aUHH H 3KCTpaKUHH HOHOB OCy~eCTBn.HeTC.H no,naqeii: Ha 
Mo,nynL ynpaBneHH.H Lt -:- L 4 KoMaH,n t 1 , t 2 , t 3 I puc. 1/, 
npH 3TOM [ t 2 - t 1 l onpe.nen.&eT BpeM.H BBo,na pa6oqero 
Be~eCTBa, ( t 3 - t 2 ] - BpeM.H 3cPcPeKTHBHOrO y,nep)KaHH.H 
HOHOB r i /BpeM.H HOHH3aUHH/. 

no KOMaH.ne t 1 npOHCXO,D;HT nepexo.n PIT1 _,. PIT2. 
ITpH 3TOM noTeHUHanLI u6 . u5 /ceKUHH 2, 23/ OCTaiOTC.H 
npaKTHqecKH HeH3MeHHLIMH I t 2 -t1 < < R1 R 2 C 1 C 2 • 

~2 R 23 R24 c5 c 6 c 7 I' BblnonH.H.H ponL noTeHuHanLHblX 
6apLepoB B aKcuanLHOM HanpaBneHHH. IToTeHuuanw ceK
IUiii: 3 -7 22 BblpaBHHBaiOTC.H, npHHHMa.H 3HaqeHHe U 1 < U5 ,U6 . 

/puc. 2/. 

YcnoBHe 
au1 az-- 0 npu .PopMupoBaHHH PIT2 BLinon-

H.HeTc.H nyTeM no.nKnroqeHH.H ceKuHii: 3 -:-22 K 3a,naroiUeMy 
noTeHuuan U 1 aHo,ny L 2 c noMo~LIO KOMMYTHpyro~x 
.IJ;HO.IJ;OB ,lJ; 2 , ~-:- ,lJ; T HoHLI, o6pa3yiOIUHec.H B o6nacTH ceK
IUIH 3, C03,D;aiOT Ha 3TOM yqacTKe Tpy6KH ,npeii:.Pa 3a cqeT 
npOCTpaHCTBeHHOrO 3ap.H,D;a cna6blii: rpa,nHeHT B CTOpOHY 
CeKUHH 22, no,n ,neii:CTBHeM KOTOpOrO npOHCXO,D;HT 3anonHe
HHe llOBYWKH HOHaMH C 
POCT.HMH. 

MHHHMallLHblMH aKCHanLHbiMH CKO-

PerynupoBKa Ut 
nepexo.na OT PIT1 K 

8 

He 3aBHCHT OT HCXO,D;HOrO U3 .BpeM.H 
PIT2 I r 

1 
, puc. 3/ paBHO 200 M KC. 

HOHH3~H.R 

IIpouecc HOHH3aUHH HaquHaeTc.H no KOMaH.ne t
2 

nepe
xo.noM OT PIT2 K PIT3 /puc. 2/. ITpu 3TOM noTeHuuanw 
CeKUHH 3 -7-6 npHHHMaiOT HCXO,D;Hble 3HaqeHH.H, OT,D;ell.H.H Ta
KHM o6pa30M o6nacTL BBo,na pa6oqero Be~ecTBa OT npo
cTpaHCTBa HOHH3aUHH, noTeHUHanw CeKUHH 7-:-22 npHHHMa
IOT 3HaqeHHe u2 I puc. 2/ < u 3 • u 5 • o6pa3y.H ".IJ;Ho" 

au2 
noTeHUHallLHOH llOBYWKH C co6nro,neHHeM YCllOBH.H -- - 0 

az 
CeKUH.H 22 qepe 3 ,D;HO,D; ,lJ; g nO,D;KlliOqaeTC.H K 3a,D;aiO~eMy 
noTeHUHan u2 aHO,D;y L 3 . 

ITpu TaKoM peweHHH .PopMHpoBaHH.H ",nHa" noByWKH uc
nonL3yeTC.H MHHHManLHOe KOnHqeCTBO 3lleMeHTOB B CXeMe, 
HO B03HHKaiOT onpe,neneHHble orpaHHqeHH.H B CKOpOCTH ne
pexo.na oT PIT2 K PIT3, CB.H3aHHLie c HanuqueM napa3HTHLix 
eMKOCTeii: C 0 I puc. 1/, o6pa3oBaHHLix ceKUH.HMH Tpy6KH 
.npeii:.Pa H 3a3eMneHHOii:HanpaBn.Hro~eii:wHHoii:/C0 = 100 ntP/. 

ITpu nepexo.ne PIT2 -> PIT3 B03MO)I(Ha ycTaHOBKa U 
2
<U 

1 
, 

U 2 > U 1 ; U 2 "" U 1 He 3aBHCHT OT HCXO,D;HOrO U 4 
,lJ;n.H TOrO qT06bl B nepBbiX .IJ;ByX cnyqa.HX HCKpHBlleHHe 

,IJ;Ha noTeHUHallLHOH llOBYWKH He npeBLIWano 20/o OT Benuqu
Hbl 3anuparo~ero noTeHuuana [U5 -U2]. BpeM.H nepexo.na OT 
PIT2 K PII3 BLI6paHo H3 cooTHoweHH.H r 

2 
-lOt, /puc. 3/, 

r.ne 
t:::: 8RC 0 ln[U5 -U2 ]. R =5.1 KOM. 

H3MeHeHHe u5 . CB.H3aHHOe c pa3p.H,D;OM HaKonHTeneii: c5 ' 
C 6 , C 7 He npeBLIWaeT 10/o B CeKyH,ny. 

3KCTPA.Kl.(H.R HOHOB 

BbiBO,D; HOHOB H3 HCTOqHHKa OC~eCTBn.HeTC.H nepeXO,D;OM 
no KOMaH,ne t 3 OT PIT3 K PITI, npu 3TOM .IJ;JlliTenLHOCTL 
HMnynLca HOHHOrO TOKa onpe,nen.HeTC.H BpeMeHeM PIT3 -.PIT I 
r 3 I puc. 3/. B p.&.ne cnyqaeB, HanpHMep, B ·3KcnepHMeHTax 
c ucnonL30BaHHeM Macc-cneKTpoMeTpa no BpeMeHH npo
neTa, He06XO,D;HMO HMeTL Ha BLIXO,D;e HCTOqHHKa MHHHManL
HLIH pa36poc aKCHanLHLIX CKOpOCTeii: HOHOB. C 3TOH UellLIO 
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ase,neHa perynapoBKa no E z ltlJopMapyeMhl:ii rpa.naeHT 
B npOCTpaHCTBe HOHH3aD;HH BO BpeMJI BhiBO,na HOHOBI H r'3 • 

BpeMJI BhiBO,na, B 3aBHCHMOCTH OT E z • onpe.nenJinoc'b 

j 2ZM /8/ 
cooTHoweHHeM r = lOt • r.ne t = ------ I E -

3 E ne z z 

rpa,nHeHT, C03,naHHhiH Ha ,nnHHe Z, M - Mace a HOHa, n e -
3apJI,n HOHal. 

Ilpe.nenhl perynapoBKH no E z H r 3 : 
Ez = 12,5 7250 B/M, r3 = 80 7 300 MKC. 

H3MeHeHHe noTeHn;aanos ceKn;H:ii Tpy6KH ,npe:iitlJa, o6-
pa3yroiD;Hx npOCTpaHCTBO HOHH3aD;HH, npH B'biBO,ne HOHOB 
noKa3aHo Ha puc. 2. 

3AKJIJOllEHHB 

CepHJI 3KcnepaMeHTOB no nony'leHHIO JI,nep N , 0 , Ne , 
Ar H B'biCOK03apJI,nH'biX HOHOB Xe 191 I puc. 41 noKa3ana 

u;enecoo6pa3HOCTL onacaHHoro cnoco6a tlJopMaposaHHJI PIT 
B 3neKTpOCTaTH'IeCKO:ii nOBYWKe HCTO'IHHKa "KpHOH". B 
3THX 3KcnepaMeHTax K -o6ono'IKa aproHa 6'blna HOHH3H
posaHa npH r i = 500 MC l.nonJI JI,nep B cneKTpe cocTas
nJina -_40/ol. IlyTeM H3MepeHHJI 3aBHCHMOCTH nonHOrO HOH
HOrO 3apJI,na B 06'heMe HOHH3aD;HH OT noTeHD;Hana aKCHanL
HOrO 3anapaHHJI ( U5 -U2 ) 6'blnH nony'leH'bl TO'IH'ble 3Ha'leHHJI 
3tll4JeKTHBHOrO npOBHCaHHJI DOTeHD;Hana B 3neKTpOHHOM ny'IKe. 

IlonO)KHTenLH'ble pe3yn'bTaT'bl / 9/ n03BOnHnH npHMeHHTh 
3KH npH HCDOnL30BaHHH HCTO'IHHKa "KpHOH" B 3KCnepHMeH
TaX no YCKOpeHHIO JI,nep C , 0 Ha CHHXpotlJa30TpOHe JIB3 

/1"0/ OHJI:H . KoMaH,nl 1 ynpasneHHJI t 1 , t 2 , t 3 B 3TOM cnyqae 
nocTynanH c nynLTa ynpasneHHJI ycKopHTenJI-HH)KeKTopa 
no CBeTOBOMy KaHany CBJI3H 1101 . 

3KcnepaMeHT'bl no ycKopeHwo C , 0 , npo,noH)KaBwaecJI 
npaKTH'IeCKH Henpepl:dBHO CB'biWe 500 'i., noKa3anH, 'ITO 
,naHHOe yCTpOHCTBO I3KHI B ycnOBHJIX 3Ha'IHTen'bH'biX 3neKT
pH'IeCKHX fioMex pa6oTaeT Ha,ne)KHO. 
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AsTop C'IHTaeT CBOHM npHJITHbiM ,IJ;onroM no6naro,IJ;a
pHTb E.,IJ,.,IJ,oHua 3a nocTaHOBKY 3a,IJ;a'IH H nno,IJ;oTsopHwe 
,IJ;HCKyccHH, B.IT.OscJIHHHKOBa H A.H.llHKHHa 3a none3Hwe 
o6cy)I(,IJ;eHHJI, IO.B. Ko)l(eBHHKOBa H A.IT.Cycnosa - 3a no
MO~b B pa6oTe. 
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