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B KOJIJIeKTl1BHhIX YCKOpl1TeJIRX OI1JIH/ll 06'beKTaMl1 I1CCJIe.uOBaHI1M 

HBJIRIOTCR KaK npRMOJII1HeMHhIM 3JIeKTpOHHhIM nY40K YCKopI1TeJIR-I1H)KeK

TOpa CHJ1YHn I1JII1 CHJ1YHn-20, TaK 11 3JIeKTpOHHoe KOJIbUO B npouecce 

4>opMl1pOBaHl1R nepnor'o 060pOTa 11 3aXBaTa na 3aMKHYTYIO Op611TY B anre

aarope. Ilapar-rerpsr nY4KOB B TOM 11 ztpyror-t CJIY4ae 6JII13KI1 11 COCTaBJIRIOT: 

MaKCI1MaJIbHbIM TOK - }],O 1000 A 

3HepnIR 3JIeKTpOHOB -1,5 -:- 2,0 M3B 

}],JII1TeJIbHOCTb I1MnYJIbCa TOKa - 10 -:-50 HC 

4aCTOTa nOBTOpeHI1R UI1KJIOB - }],O 50 I'u. 

Hal160JIee npOCTbIMI1 cpe.uCTBaMI1 113MepeHI1R reoMeTpWIeCKI1X xapax

Tepl1CTJiK 3JIeKTpOHHbIX nY4KOB RBJIRIOTCR CeKUl10HI1pOBaHHble KOJIJIeKTOphI 
/ 2,4/.I1JII1 Ha60phI UJiJIJiH}],POB <J)apa.ueR pa3JIJi4HhIX KOH4>l1rypaUI1M ,llJIR 

I1CCJIe.uOBaHJiM l1HTeHCI1BHhIX 3JIeKTpOHHbIX nY4KOB KOJIJIeKTJiBHorO YCKO

pl1TeJIR TR)KeJIhIX JiOHOB C3JIeKTpOHHhIMJi KOJIbuaMI1 (KYTH) paapaõoraa 
KOMnJIeKT .uaT4JiKOB KOJIJIeKTOpHoro runa, BKJIlO4alOlluiti B ce6FÍ }],aT4I1K 

npar-roro nY4Ka Ji nar-rern.m.re .uaT4I1KI1 pa3JIH4HbIX KOH4>JirYPaIlI1M }],JIR 

113MepeHHR napar-rerpoa nY4Ka na nepsor-r 060pOTe B xar-repe anresaropa. 

1. )lAT4HK nPHMOrO I1Y4KA 

)laT4l1K (puc. 1) COCTOI1T 113 29 T04e4HblX UJiJIJiH.uPOB <J)apa.ueR, pas

MemeHHbIX BHYTpl1 oõurero KOJIJIeKTopa. UI1JII1H}],pwleCKI1M KOJIJIeKTOp 1, 

BhInOJIHeHHbIM Ji3 aepscaaeiouteá CTaJIJi, JiMeeT naa pana KOJIJII1MJipYIOrn;l1x 

oTBepCTJiM f/J 1,9 MM, pacnorroaceuasrx p,BYMH rpynnavta no 15 na .uBYX 

B3al1MHO nepneH}],JiKYJIRpHbIX OCRX c urarovr 4 MM anons Ka)K)];oM OCI1 (uenr

pansnoe ornepcrae HBJIHeTCR o6rn;I1M). TIo3a}],Ji xaacnoro OTBepCTJiR B cne

uaarrsmax rneszrax paavreureasr T04e4Hhle UI1JII1HJl:PhI <l>apa.ueR 4, nsmon

aemn.re Ji3 Me.uHbIX crepxcaeà q, 3 MM. Tovevin.re UIDIJiH}],PbI <J)apa.ueH Ji30nH

PYIOTCH OT CTeHOK KepaMJi4eCKOM Tpy6KOM 5 }],l1aMeTpOM 3,0 -:- 3,5 MM. 

Tornuaaa CTeHKl1 KOJIJ1eKTOpa nepen T04e4HbIM UI1JIJiH.uPOM <J)apa.ueR BhI

6JipaeTCH H3 YCJIOBI1M nOJIHOrO nOrJIOrn;eHJiH 3JIeKTpOHOB c aneprneâ 2,0 M3B 

11 COCTaBJIReT 5 MM. B YCJIOBHHX pa60ThI c BbICOKOM UJiKJIl1tIHOCTblO O.uHI1M 

Ji3 <paKTOpOB, onpe.ueJIRIOll.JJ1X KOHCTPYKTJiBHble oco6eHHOCTJi nar-rarca, 

RBnReTCH neoõxonawocrs nparaeaeaaa npI1HY}],JiTeJIbHOrO OXJIa)K)];eHJiH 

MenUInJi4eCKHX 3JIeMeHTOB, HaxO}],Rrn;JiXCR nozt nYlJKOM I1JII1 B 06JIaCTl1 

JiMnYJIbCHOrO <POKYCHpYIOrn;ero MarHHTHoro nOJIR. BHYTPI1 o6rn;ero KOJIJIeK

Topa JiMelOTCR norrocra Ji npOT04KI1 }],JIR UI1PKYJIRUI1Ji OX1Ia)K)];aIOIIJ;eM )J(H}], 

~t'i:~~:;~ KOCTM, BBO,n H BhIBO}], KOTOpOM npOJi3Bo.uJiTCR xepea OJIHBKH 2.f 
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Puc. 2. Cxeu a passecuieuu» àaT'IUKO tI «auan e rponcnoptupoetcu: 
1 .- n)"IOK, 2 '. oõiuu ú KO/l/l eK TUp, 3 - xnetcrpouonpoco à, 4 _ 
npoeo õsuuu ú tucpau, 5 - a b/COKO'taC TOTllb l U tcaôem, Ó .- OX:taJIC

ôato tuan eoõa. 7 _. WY// T, 8 - i! ep -MeTU'I /l bl ií passe», 9 - 1«() /lm K T~ 
na» npyscuua. 
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CxeMa pasraeurenaa ,lJ.aT4HKa B KaH<lJIe TpaHcnopTHpOBKH ny-nca npencras


JIeHa aa pHC. 2. naTtlHK neper-ieuraerca BHYTPH :)J1e K T p OH O n p OB O,lJ.a 3 c TOHKO


CT eH H h l M rrpOBO,lJ.flW;HM 3 K p aH o M 4 . .
 
CHrHaJIhI C T04e4HhlX UHJIHH,lJ.POB <I>apa,D.efl 4epe3 repMeTH4Hh\ii paat.er-r 

8 no BhICOKO'la CTOTHhIM Ka6eJIflM 5 c BOJIHOBhlM CO'rrpoTHBJleHl1eM 50 OM 

nonarorca aa H3MepHTeJIbHYlO armaparypy. 06U.J;HH KOJIJIeKTOp 2 4epe3 

WYHT 7 H KOHTaKTHhIe npY)J(I1Hhl 9 noncoezunmerca K 3 a 3 e M JIe llH OM Y axpa
HY. Oxnaaoiarouran BO,lJ.a rrO,lJ.BO,lJ.I1TCfl K 06w;eMY KOJIJIeKTopy 4epe3 ,lJ.IlOH'n· m.re CTeHKH WTOKa 6. Cxonsaauree YIIJIOTHeHl1e WTOKa B BhIXO,lJ.HOM rpnan
ue rr03BOJIfleT rteper-teutart, ,lJ.aT4HK B,lJ.OJIh OCH CI1CTeMhl 6 e 3 aapyuieaan 
BaKYYMa, 

'(rr 

2. J1AMEJ1bHblE nAT411KI1 

Jlavrern.usre ,lJ.aT4I1KI1 (pnc . 3 ) npe,lJ.CTaBJImOT C060H Ha60pbI JlaMeJIeH 

MeTaJIJ1I14eCKI1X nJIaCTI1H ( Me,lJ.b , THTaH, nepacaaeiouiaa CTaJIb) , YCTaHOBJIeH 

HhlX aa 1130JIflTOpax H paar-reureansrx C o npezienean sn-r uraror-i aa B3al1MHO 

nepnenruncyJIflPHhlX ocnx TaK, 4TO 06pa3YIOT peur er icy - ? ,6 / . 

YCTpOHCTBO MO)f(eT 6 h ITb cnpoeKTHpOBaHO ,c BhICOKHM K031pqmUHeH 

TOM rrp03pa4HOCTH, n03BOJIfllOW;HM npOH3BO,lJ.I1Tb 113MepeHHfI nY4Ka c norno

w;eHHeM ero IW3Ha4HTeJIbHOH ,lJ.OJII1. B 3 a Il l1CH M OCT H OT YCJIOBI1H 3 iccnepa
MeHTa 4HCJIO JIaMeJIel'1, HX paar-repsi li B 3aHMHoe paar-ieuieaae MorYT 113Me

IIf1TbCfl. TOJIW;I1Ha JlaMeJIeH BbI611paeTCH li3 He06xo,lJ.I1MOCTH oõecneseaaa 
nOrJIOmeHHH anexrpouoa c :m e p n t e i-i ,lJ.0 2,0 M3B H COCTa B JIFIeT 3 -;- 5 MM. 

Wapnaa JIaMeJleH onpenenrrercn Tpe60BaHHeM perl1CTpaUI1H c HI1X CHrHaJIOIl 

lia ypoaue 50 -i- 60 B npa COrJIaCOBaHl111 tcaôeneü na 50-0MHYlO HarpY3KY, 

.'!TO ofiecrreunaae'r OnTHMaJIbHOe COOT H o weH He CH r HaJI j w Y M rtna ztarn.ae âurero 
H 3MepeHlifl H aHaJIH3a .. (06hI4110 WHpHHa JIaMeJ1I1 COCTaBJIflCT 0,5 -;- 1,0 MM) . 

YCTaH08Ka JIaMeJIbHhlX ,lJ.a T 4H K OB
 

npOli3BO,lJ.HTCH aa nO,lJ.BH)J(Hhle WTOKH
 

HJlli Bbl,lJ.Bli)J(Hhle KpoHwTeHHhI , y xpen


JlHeMble na dirranuax ,lJ.HarHOCTI14eCKI1X
 

narpyõxoa KaHaJIa rpancnoprapoa


Inl anexrpounoro nY4Ka 11 icar-tepsr
 
anreaaropa . '3 JIe K T p O M a r H liT H h l e npa


BO,lJ.hl n03BOJIflIOT ynpaanars nepe

r-ieuienaer-r JIaMeJleH ,lJ.liCTaHUI10HHO c "
 

nYJIbTa ynpaBJIeHI1H ycxoparena . .>" ,
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B	 xavrepe azrresaropa KYTI1-20 YCTaIUlBJI.I1BaeTCH )I.O 3 rpyrm JIaMeJIh
0 0HhlX )I.aT4I1KOB na a311MYTax 0 , 1800

, 270 • 

3. PErI1CTPI1PYIOIUAH 3J1EKTPOHI1KA 

PerI1CTpI1PYIOIIJ;aH 3JIeKTpOHHaH annaparypa peaJII130BaHa na ôase aBTO

MaTI13llpOBaHHOrO paõoucro MeCTa arccnepar-ierrraropa (APM3KC) MHoro

r-raunnmor-o KOMnJIeKCa OHMY 11 BKJIl04aeT B ceôa 30 O)I.HOTl1nHhIX aMnJII1 (lTY)I.HhIX KaHaJIOB 113MepeHI1H co cxer-roü <pOpMl1pOBaHI1H cTp06l1pYIOIIJ;erO 

I1MnYJIhca. Ynpaaneane annaparypoü, 06pa60TKa 113MepeHI1H 11 oroõpaace
nae I1H<popMaUI1I1 np0I13BO)I.I1TCH CTaH)I.apTHhIMI1 YCTpoHCTBaMI1 APM3KCa: 

MI1Kpo3BM "3JIeKTpOHI1Ka-60", IJ,BeTHOH MOHI1TOp 11 rparpouocrpoarerrs. 
CTpYKTypHaH cxer-ra annapary psr 113MepeHI1H npe)I.CTaBJIeHa na pac. 4. 

B Ka4eCTBe aMnJII1TY)I.HhIX npe
06pa30BaTeJIeH I1CnOJIb30BaHhI 3apH)I. 

HO-IJ,I1<ppoBhle npe06pa30BaTeJII1 

(3UI1) Tl1na KA-006/7 /. 3JIeKTpOH
K HhlH MO)I.YJIh KA-006 CO)I.ep)KI1T 6 

npe06pa30BaTeJIeH c 06IIJ;elí cxer-toá 
A 

ynpaarreaaa. BJIOK KA-006 I1MeeT 

Y)I.oBJIeTBOpI1TeJIhHYro JII1HeHHOCTh npn
M 

113MepeHI111 aMnJII1TY)I. )I.O 0,6 B 11 

)I.JII1TeJIhHOCTI1 crpoôapytoutero carnaA 
JIa 60JIee 10 HC. Bpexreaaoe nOJIO)Ke


CTapT
 nne cTp06HPYIOIIJ;erO I1MnYJIhCa 3ÜI1K 
3a)I.aeTCH UI1<pPOBOH npor-pavr-rapye
MOH 3a)I.ep:>KI(OH (UIl3) , a )I.JII1TeJIh

HOCTh - I<a6eJIhHhlM diopr-mpoaare
JIeM (K<I:>I1). LLI1ana30H 113MeHeHI1H 

)I.JII1TeJIhHOCTH crpoõa: 5 -;- 200 HC; 
Pile. 4. Crpytctypttan cxesta annapaB per-reanoro nOJIO:>KeHI1H: O -;- 127 HC 
rvps! usuepenusi. . c )I.HC}CpeTHOCThIO 1 HC. 

LLJIH CHI1)KeHI1H ypOBHH HaBO)I.OK
 

3JIeKTpOHHaH anrraparypa raJIhBaHI1


lleCKI1 pa3BH3aHa 01' 3eMJIl1 YCKOpI1TeJIH. KOHCTpYKTI1BHO pa3BH3Ka npen


)
iCTaBJIHeT C060H Ka6eJIhHhll1 rpaacdiopr-rarop na <peppI1TOBOM cep)I.e4HI1Ke 

c K03<P<PI1IJ,l1eHTOM nepenauu, paBHbIM 1. 

4. DPOrPAMMHOE OEECIlE4EHI1E 

<t>YHKIJ,I10HaJIbHO nporpar-rr-utoe oôecnenemte B peacar-ie pearrsnoro ape

MeHI1 np0I13Bo)I.I1T: 

- HacTpoHKY annaparypsr na KOHKpeTl-IYIO rcoarpnr-ypamno JIaMeJIh

HhlX )I.aT4I1KOB, 

- côop 11 HaKOnJIeHl1e )I.aHHhIX rrpeoõpaaoaanasrx aMnJII1TY)I. c JIaMeJIh

noro I1JII1 KOJIJIeKTOpHoro )I.aT411Ka (AO 200 IJ,I1KJIOB) , 

- npe)I.CTaBJIeHl1e na axpaae IJ,BeTHoro MOHI1TOpa rl1CTOrpaMM pacnpe
)I.eJIeHI1H, CrJIa)KHBaHl1e rtOJIY4eHHoro pacnpenerreana, npe)I.CTaBJIeHl1e B 

411CJIeHHOM BI1)I.e OCHOBHblX xapaKTepl1CTI1K nY4Ka (nOJIO)KeHl1e IJ,eHTpa 

TH)KeCTI1, norrypaar-rep na nonyai.rcore, CYMMapHhIH' 3apH)I. na JIaMeJIHx), 

- cTaTI1cTI14ecKYlO 06pa60TKY I1H<popMaIJ,I1I1, nOJIY4eHHóH B Cepl1HX 

IJ,I1KJIOB .ycKopeHI1H, 

. - oroôpazceaae I1H<popMaIJ,I1I1 Ha TBep)I.OH KOnl111 (rpacPonOCTpOI1TeJIh 

"TEKTRONIX 4661 "). 

CI1CTeMa 3KCnJIyaTI1pOBanaCh B Te4eHI1e HeCKOJIhKI1X JIeT na YCTaHOB

tcax CI1J1YHLL-2, CI1J1YHLL-20, KYTI1-20. 
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A3opcKHH H.H. H up. 
CHcTeMa .IVIH WlMepeiiHH rmpaMeTpos 
::meKTPOHHhiX rry'IKOB, HHil<eKTHpyeMhiX 
B KOJIJieKTHBllhiH ycKO(H!TeJJb THiKeJibiX HOHOB 

Pl0-87-lfi:J 

IlpHBO.IIliTCU Oili!C!UIHe aBTOMaTIBHpOBaHIIOll CHCTeMhl !J:!Mf'· 

peHHH xapaKTepllCTHJ( lfl!Tei!CHBHhiX HaHOCeKyH.I!HhiX :J;WK I poii
Hb!X rry'IKOB KOJIJJl'KTlHIHnro yeKoparenn THiKeJihiX HOHOB OHHH. 
CucTeMa IJKJIHJ•IaeT B ceClH 11a6op KoJineKTopHbiX .llaT'lHKOB .IIJIH 
perHCTpaiUJI1 llpHMOro H KOJibl.J;eBOro f!Y'IKOB C e)U!Hb!M ll,JIH 

BCeX .lla'flll!KOB HaoopoM pl'I'HCTpHpyHJ!l.(eli :~Jif'KTpOIIHKH. }laana-
30H H3MepHeMhiX roKoB rry•rKa no 1000 A npH •raeToTe nosTope
HHH UHKJIOB JJ.o 50 I'rr. 

Pa6oTa BhlllOJIHPII:l 
OI1HI1. 

II (hnene HOBhiX MeTOJJ.OB YCKOpPHIUI 

CooflllH'HHf' OfiM•JtHHt'flf!()J" m~t·nny rf! fCH'PHI>IX HCcnP.10Rnnui. Jl vilua 191'i7 
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Ilepeso.11 O.C .Bmrorpa;wBoii 
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Azorskij N .L Pt al. 
System for Measuring Parameters 
'Of Electron Beams lnjectPd 
into Collective Heavy ion Accelerator 

PlO-lH-lG:3 

The description of automation system for measurement 
of the intensive nanosecond electron beam characteristics of a 
collective heavy ion accelerator at JINR is presented. The system 
includes a set of the collector sensors for registration of direct 
and ring beams with universal set of registering electronics for 
all sensors.The range of beam measured currents reaches lOOOA at 
repetition frequency of cycles up to 50Hz. 

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