
!6 y /~- 1-Cf 

IO.~.Be3HOrHx, M.A.BoeBOAHH, JI.ll.3HHOBheB, 

A.~.KosaJieHKO 

HOBbiE ~J1ArHOCTJ1qECKME YCTPOHCTBA 

J1H~EKUJ10HHOrO KOMOJIEKCA 

CJ1HXPO~A30TPOHA OJ1HJ1 

pg - 11858 
' 



IO.~.Be3HOf'HX, M.A.Boeso,nHH, J1.0.3HHOBbeB, 

A.~.KosaJieHKO 

HOBbiE ~WArHOCTI1qECKME YCTPOMCTBA 

WHIEKUWOHHOrO KOMOJlEKCA 

Cl1HXPO<I>A30TPOHA OWHW 

HanpaeAeHo Ha VI Bcecoi03Hoe coeeJqaHue 

pg - 11858 

no ycKopu•eA.JIM 3ap.11xeHHbJX ~acmut~ /,[(y6Ha, 1978/ 



6e3HOf'HX 10 .ll. H Jlp. pg - 11858 
HoehJe JlnaruocruqecKue ycrpolicrea umKeKuuouuoro KOMnneKca 

cuuxpo<jla3orpoua 011 T!l1 
Coo6waercSI o uoeblx lliH\rnocruqecKHX ycrpof:creax, paculllpHBllli!X JlHana-

30H H B03MOlKHOCTI! onepaTHDHOf'O KOHTpOnSI napaMerpOB ny'IKOD, I!H>KeKrHpyeMbiX 

B CHHXpocj>a30TpOH 011HI1.Cpelll! HHX: Manora6apl!l'llble ll8T'IHKH, BbJf!OnHeHHbte Ha 

OCHOBe TOpOHilllllbHb!X pe30H8TOpOB, HaCrpoeHHbiX Ha nepnyto rapMOHHKY 'lllCTOTbl 

cnenoeaHHSI crycrKoB, - unSI KourponSI 11 uacrpoiiKJf 3HeprerH'lecKHX napaMer

poe UY'IKOB; llBll npo3p8'1Hb!X ll8T'li!Ka, OCHOBllHHb!X H8 HCIIOnb30BllHHII s<jl¢eKT8 

HOHH38UHH ny'IKOM MoneKyn ocr a ro'!Horo ra3a 11 perucrpauuH nrop!I'IHbJX 

aneKrpOI!OB C UOMOUlb!O 4>3Y, - AnSI KOI!Tpong IIH3KOifHTei!CHBI!biX llY'IKOB, 

a raKlKe nnSI Ha6ntoneuus npoaecca 3anonHemiSI KaMepbt ycKopureng 'lacru

UaMH H 3axnara ux e pelKRM ycKope!!RSI, KpoMe roro, onucaua Cl!creMa 

R3MepeHHSI a6contoTHOH eenH'llll!bl RHTeHCHBHOCTI! ny'IKOB S!Aep B K8Mepe 

CHHXpO<jJ830TpOHa, COCTOHW8SI H3 KOnneKTOpHOf'O ABT'IRKa ClleUHanbHOH KOI!

CrpyKUHH H aneKrpouuoii annaparypbt, o6ecne'li!Batoweii a.p¢eKTHBHOe nonae

neHI!e CHH<jJ831!blX IIOMeX, 4yBCTBifT()JlbHOCTb ClfCTeMbl - - 5•104 3llpS!AOB, 

Pa6ora BbtnOnHeHa B Jla6opaTOpHH Bb!COKI!X 8Heprul! 011.s:JI1. 

npenpHHT 06heLU!HeHHOrO HHCTHryTa S!AepHblX IICC!Ie/lOB8HHi!, Jly6Ha 1978 

Beznogikh Yu,D. et al. pg - 11858 

New Diagnostic Devices for Injection Complex of JINR 
Synchrophasotron 

Some new diagnostic devices being designed for 10 BeV 
proton synchrotron of JINR are described. These expand the range 
and resources of monitoring parameters of beams injected into the 
JINR synchrophasotron. Among them are: 1) compact tot"oidal 
cavities tuned on first harmonic of bunch repetition rat<? (-145MHz 
for the beam energy spr<:cad and energy modulation monitoring; 
2) two devices for nondestructive diagnostic based on residual gas ioni
zation and registration of secondary electrons by photomultipliers for 
low intensity (- 10-7 Amps) beam measurements and for monitoring 
the injection process, particle circulation inside the acce!Grator 
etc. from - 3.10 5 charges ; 3) a special construction Faraday 
cup for low intensity beam measurements in the syncht·ophasotron 
chamber. The system sensitivity is -5·10 4 charges, 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 

Preprint of the Joint lnsti tute for Nucleor Reseorch. Dubno 1978 
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0.IJ;HOB B3 COCT&BJIJIIOIIJ,BX nporpaMMbl pa60T Ha CBHXpo
fl>a30TpOHe OHJIH JIBJIJieTCJJ. co3,naaae aoswx ,naaraocTa
qecxax ycTpoicTB, cnoco6awx o6ecne'IHTL aa,ne>KHW:ii: a 
onepaTHBHwi ICOHTpoJIIt napa.w:eTpos scex nyqxos. B aa
CTOJIIIJ,eM ,D;OJ<Jia,D,e ICp&TICO C006fU8,eTCJI 0 pa3pa60T&HHWX 

H HCCJie,D;OBaHHbiX B nOCJie,D;Bee BpeWJI ,IBarHOCTH'IeCICHX 

ycTpo:ii:cTsax. 

1. )l.JIJI ICOHTpOJIJI 3& 3HepreTB'IeCICHMH napaweTpaMH 
ny'IJ<OB, BH>Kei<THpyeMWX B CHHXpo4m30TpOH, Ha Tp&I<Te 
HH>Kexu,aa ycTaaosneaw pa3pat>oTaii1Hole B JIB3 OHJIH 111 

Manora6apaTHwe npo3paqawe ,naT'IHI<H, npe,ncTasmnoliJ,Be 
co6oB: CHMMeTpH'IHwe Topoa,naJI&Hwe pe3oHaTopw, aacTpoea
Hble aa qacToTy - 145 MF1.1. Oco6eHHOCTLIO xoacTpyxu,aa 
,naT'IHI<OB jpuc. 1/ JIBJIJleTCJI TO, 'ITO pe30H&TOp OT,D;eJieH 
oT saxyy:w:aoro o6w:w:a. HecuoTpa aa aaJIH'IBe pa,na t»a~e
Topos, CHJ[)I(AJ011U(X ,ll06pOTHOCTb, T&I<HX IC&I< HaJIH'IHe ,llH3-
Jiei<TpH'IeCICOi BCTaBI<H, M&JIOCTb 3a3opa B ,npyrBe, 'lyB
CTBBTeJibHOCTb ,naT'IBJ<a OI<a3aJiaCb Ha ypOBHe 0,6.;(),7 B/MA, 
'ITO ,D;aJIO B03MO>KHOCTL, C fiOMOIIJ,biO npOCTOB CXeMW no,nas
JieHIIJI BW:COICO'IaCTOTHbiX noMe X, npBMeHBTit ero ,D;JIJI B3Me
peHB:i Ha ny'II<&X C TOI<aMB OT - 20 M KA B BWWe. 

B aacTOJIIIJ,ee Bpe:w:• ycTaaosneaw ,nsa Taxax ,naT'IBI<a: 
O,D;BH /P)]. -1/ Henocpe,D;CTBeHHO 3a Bai<yyMHbiM I<O>KYXOM 
JIBHeBHOrO ycxopBTeJIJI, ,npyro:ii: /P)].- 3/ Ha paCCTOJIHBB 21 M 

OT Hero, 38 Bblp&BHHB&TeJie:W: 3HeprBH B MO,D;yJIJITOpOM 
3Hepraa. H3rOTOBJieH TpeTB:ii: ,naT'IBI< /P)].- 2/, xoTopwB: 
6y,neT ycTaHOBJieH nepe,n Bblp&BHBBaTeJieM 3HeprJlB. 

C xa>K,noro ,naT'IHI<a acnoJIIt3yeTCJJ. ,nsa swxo,D;Hwx caraa
na: O,D;HH 'lepe 3 BW:COI<O'I&CTOTHWH YCBJIBTeJib- orpaHB'IBTeJib 
B CTyneH'I&TW:i fPa30peryJIJITOp no,naeTCJI Ha ciJa30BWB MOCT, 
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Puc. 1. KoHcmpyKijU~ pe30HamopHOZO oam~uKa: 1 - pe3o
Hamop, 2 - KOJICyx, 3- KepaMu~ecKa~ mpy6Ka, 4 - MemaAAu
~ecKue aKpaHbt, 5 - eaKyyMHbte ynAomHeHu~. 6 - nem11~ 
ce~3u, 7 - MexaHU3M zpy6or1 noocmpouKu ~ac111ombt, 8 -
uoHonpoeoo, 9,11 - tfimoponAacmoebte war16bt, 10 - MemaA
IIU~ecKue o6JICUMbt. 

BbiXO~HOH CBrHaJI C KOToporo HCnOJib3yeTCJI ~JIJI H3MepeHHJI 

BeJIB'IBHbl MO~YJIJI~BH 3HeprHB ny'IKa B Te'leHHe ~JIHTeJibHO· 

CTB BMnyJIJ.Ca; BTOpOH BbiXO~HOH CHrHaJI CJIY*HT ~JIJI no

Jiy'leHBJI BHc)OpMa~HH 06 3HepreTH'IeCKOM cneKTpe ny'IKa 

/BTOpOH CHrHaJI C p .IJ; ·1 HeCeT HHc)OpMaD;HIO TOJibKO 06 

BHTeHCHBHOCTB ny'IKa/. l13MepBTeJIJ.HaJI CBCTeMa ~aeT B03 • 

MO*HOCTb KOHTpOJIHpOBaTb napaMeTpbl ny'IKa He TOJibKO 

C06CTBeHHO JIBHeHHOrO YCKOpHTeJIJI, HO H B COBOKynHOCTB 

C BblpaBHBBaTeJieM B MO~YJIJITOpOM 3HeprBH. 

2. Ilpo3pa'IHbiH ~aT'IHK, OCHOBaHHbiH Ha BCnOJib30BaHBB 

3c)c)eKTa BOHB3a~BH MOJieKyJI OCTaTO'IHOrO ra3a ~BB*YUUIM· 

CJI ny'IKOM 3apJI*eHHbiX 'laCTBD;, pa3pa6oTaH ~JI TpaKTa 

BH*eKD;BB C y'leTOM He06XO~BMOCTB nony'leHHJI BbiCOKOH 

'IYBCTBHTehbHOCTH B MBHHMaJibHOrO B03~eHCTBBJI Ha npo· 
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XO~JIUUIB ny'IOK. IIOCJie,IUiee 06CTOJITem.CTBO 3aCTaBBJIO 

OTKa3aTbCJI OT H3BeCTHOB/21 CHCTeM:W nJIOCKHX 3JieKTpO~OB, 
C03~aiDUUIX a3HMYTaJibHO·HeCHMMeTpH'IHOe 3JieKTpH'IeCKOe 

none, B:WTJirHsaiOutee BTopH'IH:We 'laCTHll:W, nepneunKYJIJip

uoe uanpasneHHIO ~BJDKeHBJI nY1fKa, H npHBeno K CHCTe:we 

UHJIHH~pH'IeCKHX, KOH~eHTpH'IHO pacnOJIO*eHH:WX 3JieKTpo· 

~OB, ~eHCTBYJOUUIX HA ny'IOK JIHmb JCaK O'leHb ona6aJI 

3JieKTpocTaTH'IecKaJI JIHH3a. BTopH'IH:We 3JieKTpoaw, ycxo

peuu:we ~0 3HeprHH - 15 K3B pananbH:WM 3JieKTPB'IeCKHM 

none:w, C03~aHH:WM B npoYe*YTKe :we~y 3JieKTpO~aYH 

~T'IHKa, nona~aiOT ua KOJIJieKTopu:wii 3JieKTpo~ I puc. 2/, 
H3rOTOBJieHH:WH H3 nJiaCTH'IeCKOrO C~HHTHDJIJITOpa, B npo

H3BO~JIT CBeTOB:We BCnWWICH, nepe~asae:w:we no CBeTOBO~y 

Ha c)OTOKaTO~ 4»3Y. 

Puc. 2. Buo KoAAeK•opHozo 3/leK•pooo u cee•oeooo uoHu-
3aijUOHHozo oo•~UKa 011~ •paK•a UHJICeKijUU Ha c•aOUU 
c6opKu. 
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qyBCTBHTellbHOCTb ,IJ.aT'IHKa onpe,IJ.enJieTCJI rnaBHbiM o6-

pa30M 3cWleKTHBHOB nnoiQa,IJ.biO * KOnneKTOpHOrO 3lleKTpo

,IJ.a, ypOBHeM BaKyyMa B o6naCTH ,IJ.aT'IHKa, 3apJI,IJ.OM H CKO

pOCTbiO ,IJ.BH)I(YJQerocJI JI,IJ.pa. 

B uccne,IJ.oaaHHOM sapuaHTe KOHCTPYK~HH KonneKTOpHo

ro 3neKTpo,IJ.a H cseToBo,IJ.a 3cWleKTHBHaJI nno~Qa,IJ.b oKaJa

nacb npHMepHO B 25 pal MeHbWe B03MO)KHOB, n03TOMY 

'IYBCTBHTenbHOCTb ,IJ.aT'IHKa COCTaBHna BenH'IHHY 

20z2 B/MA /xy>Ke O)KH,IJ.aeMoii/ npH ,IJ.aBneHHH B HOHOnpo

BO,IJ.e -1o-6 Top. OcHOBHble 3KcnepuMeHTbl npoBO,IJ.HnHcb 

Ha ny'IKe yrnepo,IJ.a npu TOKe 3+ 5 MKA. B HacTOJIIQee 

BpeMJI HlrOTaBnHBaiOTCJI KOnneKTOpHbiB 3lleKTp0,1J. H CBe

TOBO,IJ. HOBOB KOHCTpyK~HH, HCnOnblOBaHHe KOTOpbiX nOlBO

nHT CYIQeCTBeHHO ysenH'IHTb 3cWleKTHBHYJO nno~Qa,IJ.b H, 

cne,IJ.OBaTenbHO, 'IYBCTBHTenbHOCTb ,IJ.aT'IHKa. 

3. ,lJ;nJI HlMepeHHJI B KBa3H6eTaTpOHHOM pe>KHMe a6co

nJOTHOB BenH'IHHbl TOKa H JapJI,IJ.a ny'IKOB JI,IJ.ep yrnepo,IJ.a 

H ,IJ.pyrux, 6onee TJI>Kenblx, pa3pa6oTaHbl H HlroTosneHbl 

Cne~HallbHaJI nO,IJ.BB>KHaJI MBWeHb - KOnneKTOp B 3lleKTPOH

HaJI annapaTypa. B BJMepuTenbHOM TpaKTe B Ka'leCTBe 

npe,IJ.yCBllBTeneii: BCnOllblYIOTCJI 6biCTpO,IJ.eBCTBYIOIQBe 

3neKTpoMeTpB'IeCKBe ycunuTenu, co6paHHble Ha 6a3e one

pa~BOHHblx ycunuTeneii K140Y,D; 81i, BMeJO~QHX 6onLmoe, 

nopJI,IJ.Ka 1 FOM /no nocTOJIHHOMY TOKY I, BXO,IJ.Hoe conpo

TBBneHBe. ,lJ;nJI yMeHbWeHBJI BHeWHBX HaBO,IJ.OK, BllBJIHBIO 

KOTOpbiX nO,IJ.Bep>KeH YCBllBTenb C 6onbWHM BXO,IJ.HbiM co

npOTBBneHBeM, MBWeHb BblnOnHeHa B BB,IJ.e ,IJ.BYX napan

nenbHbiX, 6nH3KO pacnono>KeHHbiX nnaCTBH, O,IJ.Ha 83 KOTO

pbiX cny)KHT KonneKTopoM, a BTopaJI ,IJ.aeT curHan, ucnonL-

3yeMblii: ,IJ.llJI KOMneHCa~BB CBH~a3HOB 3lleKTpOCTaTB'IeCKOB 

HaBO,IJ.KB. 06e nnaCTBHbl COe,IJ.BHeHbl C ,IJ.BYMJI B,IJ.eHTB'IHbiMB 

3lleKTpOMeTpH'IeCKBMB YCBllBTellJIMB, CBrHanbl C KOTOpbiX 

no,IJ.aiOTCJI Ha .IJ.HcWlepeH~BanbHbiH YCBllBTenb /K1YT531/. 

ITo,IJ.6opoM BHeWHBX 3neMeHTOB nocne,IJ.Hero y,IJ.anocb nony

'IBTb ocna6neHBe CBH~a3HOB 3lleKTpOCTaTB'IeCKOB HaBO,IJ.-

* 3cWleKTBBHOB nnoiQa,IJ.biO Mbl Ha3b1BaeM TY 'laCTb no
BepXHOCTB KOHneKTOpHOrO 3lleKTpO,IJ.a, CBeTOBaJI BCnbiWKa 
C KOTOpOii: BbllbiBaeT CBrHan Ha BbiXO,IJ.e cll3Y BbiWe ypOBHJI 
myMOB. 
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KB 40 oE B nonoce qacToT oT 0 ,IJ.O 10 KFl#. qTo6bl nony

'IBTL BH~OpMa~HIO He TOllbKO 0 BellB'IBHe 3apJI,IJ.a, HO B 0 

~OpMe TOKa B ~enB KOnneKTopa, Ha BbiXO,IJ.e npe,IJ.yCBllBTe

llJI ocYIQeCTBneHo .IJ.HcWlepeH~BposaHBe curHana. ITopor qys

CTBBTenLHOCTB YCTpOBCTBa onpe,IJ.enJieTCJI BellH'IBHOB C06-

CTBeHHbiX WYMOB npe,IJ.yCBllBTenJI B COCTaBnJieT- 5-10
4
Ja

pJI,IJ.OB. 

4. BBe,IJ.eHa B ,IJ.eBCTBBe CBCTeMa, nOlBOllJIIOIQaJI KOHTpo

nuposaTb BHTeHCBBHOCTb nyqKa B Te\feHBe BCero BpeMeHB 

ero npe6biBaHBJI B KaMepe CBHXpO~alOTpOHa, Ha'IBHaJI OT 

MOMeHTa BH)I(eK~BB. 

Hau6onee BHTepecHbiM ,IJ.nJI Hac JIBnJieTCH Ha6nJO,IJ.eHBe 

npo~ecca HaKonneHBJI qacTB~ B KaMepe cuHxpo~aJoTpoHa, 

BX ~BpKynJI~BB B 3aXBaTa B pe>KBM YCKOpeHBJI. 06bi'IHO ,IJ.llJI 

3TBX ~eneii ucnonLlYIOT noJic PoroscKoro13! MarHBTonpo

BO.IJ. KOTOporo OXBaTbiBaeT pa60'IYIO o6naCTb KaMepbl. B Ha

WeM cnyqae, O,IJ.HaKo, 3TOT cnoco6 npe,IJ.cTaBnJieT BJBecT

Hble TPY.IJ.HOCTB Bl- Ja 6onLworo paJMepa pa6o'leii o6nacTB 

KaMepbl /1500x400 MM/. ITonoMy pa3pa6oTaH ewe O.IJ.BH 

BOHB3a~BOHHbiB ,IJ.aT'IBK, OTllB'IaiOIQHBCJI OT OnBCaHHOrO paHee 

TOllbKO KOH~Brypa~Beii 3neKTp0,1J.OB. Hccne,IJ.OBaHBe ,IJ.aT'IB

Ka Ha ny'IKax C , N , 0 , Ne noKaJano, 'ITO nopor qys

CTBBTenLHOCTB CBCTeMbl B pe>KBMe BHTerpupoBaHBJI CO

cTaBnJieT -3 ·10 5 3ap.11ooe npu ,IJ.asneHBB - 2.10·6 Top, a npu 

B3MepeHBB ~OpMbl CBrHana - -107 30pJI008. CBCTeMa BCnbi

TaHa BO BCeM ,IJ.BanaJOHe BHTeHCBBHOCTeii: OT 105'1aC11r./l#UKA 

npu ycKopeHBB JI,IJ.ep yrnepo,IJ.a ,IJ.O -10 14 npu pa6oTe Ha npo

TOHax. ,D;uHaMB'IeCKBii: ,IJ.BanaJOH o6ecnequsaeTcJI ocna6ne

HBeM CBeTOBOrO nOTOKa nocpe,IJ.CTBOM CMeHHbiX C~eTO~BllbT

poB, a TaK>Ke perynuposKoii: ycuneHBJI c;1>3Y. 

Ha puc. 3a,6 noKalaHbl oc~unnorpaMMbl BMnynLcos, 

nonyqeHHbiX npu pa6oTe c ny'IKOM JI,IJ.ep yrnepo,IJ.a c no

MOIQLIO YCTpOBCTB, OnBCaHHbiX B n.3 /HH)I(HBB nyqj B 

n. 4 /sepxHBii nyq/. 

Puc. 3a COOTBeTCTByeT pe>KBMY C OTKnJO'IeHHOB ycKo

pJIJOIQeii: cTaH~ueii, a puc. 36- c ycKopeHBeM. 

H3 npuBe,IJ.eHHbiX oc~unnorpaMM MO>KHO JaKnJO'IBTb, Ha

npHMep, 'ITO npB ,IJ.aHHOB HaCTpOii:Ke BMeiOTCJI noTepB ny'IKa 

-10~ B 6eTaTpOHHOM pe>KBMe, B K03cMIB~BeHT JaXBaTa 

'laCTB~ B CBHXpOTpOHHbiB pe>KBM COCTaBnJieT -1/6. 
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OnHcaHHble BbiWe H3MepHTenLHble cHcTeMbl no3BOnHnH 

llOllY'iHTL ,IJ;OnOnHHTenLHYIO HH<iiOpMaD;HIO, HCnOnL30BaHHyiO 

npH npoBe,IJ;eHHH pa60T no nOBbiWeHHIO HHTeHCHBHOCTH ny'IKOB 

CHHXpo<ila30TpOHa'4 ~ a TaiOKe npH yCKOpeHHH HH3KOHHTeH· 

CHBHbiX .H,D;epHbiX ny'IKOB. 

B 3aKniO'IeHHe aBTOpbl Bblpa:>KaiOT 6naro,IJ;apHOCTL 

B.A.Ilonoay, A.A.napHHy, B.H,qepHHKoay 3a6onLwoB:aKna,IJ; 

B npoBe,IJ;eHHe KOHCTpyKTO'pCKHX H Hana,IJ;O'IHbiX pa60T no 

OT,IJ;ellLHbiM CHCTeMaM. 
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