
I\. • 
1I 

~I 
I 

ft 

6 Kon. 

O' fi 11 eAMHeHHbl M 
111• MHCTKTYl 
I:','f RAe pHbl X 

MccneADBaHMM 

JlYfiHa 

f\ 8~~ 13-87-613 

~ c.M.nYKbHHOB, r.r.Qy6apHH*, K.Xa~~enb 
f 

'I: 
I 

~ TPAHCMHCCHOHHOE YCTPoACTBO 
~ KOHTPonH ~OPM~ nYQKA TH~En~x HOHOB 
~ , 
\ 

I
/'

'Hanpaaneuo B "Nuclear Instruments and Methodsl 

Penaxrop M. li. Bapyõrnra , MaKet H. A. KHCeJleBOH • 

nO.z:UtHC8HO B ne'l8n l l , 09 •87 • 1 * u
EpeBaHCK~~ 

u
$~3~4eCK~~ ~HCT~TYT . 

C1>opMaT 60x90/16. O~CeTHaR neqaT&. Y'I.-H3,n.nHCTOB 0,43 . 
THpfl)l( 330. 381<83 39598. 

"3~8TenhcKHH ornen D6'Le.nHHeHHoro HHCTHtYT8 IInepHbIX Hccne,noB&mdt -1987 
ny6H8 MOCI(OBCKO~06n8CTH. 



Pa3BRTRe YCKopHTe~bRoR TeXHRKM Bne~eT 3a COdOR pa3padoTKY 

MeTO~OB II YCTpOftCTB ~ H3MepeHilR rrapaMeTpOB ~KOB 3ap~eHHHX 

'lacTIDJ; /1,2/. )J;r.H HaJIa,IJ;Kll II nacTpofutlf YCKopHTe~HHX Ko~eKcoB, 

TpaHCrropTrrpoBKH rryqKOB 3ap~eHHHX ~acTllU cymeCTBeHHHM RBAReTCH 

rro~eHlle HHW0pMaron1 o TaKllX rrapaMeTpaX ITY'lKoB,Kllie 3HéprHR, HH

TeHCHBHOCTb, rrpO~~ R Wopr~. 

HeCMOTpR Ha WIO~8CTBO pa3~HHX YCTPORCTB ~ H3MepeHilR rrpo

~, He cymecTByeT ~OCTaTO~O y~odHorO YCTpORCTBa ~ ~arHOCTll

KH ITY'lK0B THme~ llOROB, ~nrr KOTOpHX XapaKTepHH BHCOIme 3Ha'leHHH 

y~eAbHHX TOpM03RUX rrOTepL. 

ll!HpOKO Hcrro~3yeMHe KOJIJIeItTOpHH8 rrpoqmJIeMepH (30H..IJll, axpaau) 

/3/ rrpa ax npoc roã K~HCTPy:KI.J;lill l1MelOT OCHOBH01í. He~OCTaTOIt - rror

JIOmeHHe Bcero rryqRa ~H ero do~moH 'laCTH B R3MepllTeJIbHOM YCTPOH

CTBe, TeM caMHM llCKJIID~aeTCH B ~aJInHeRmeM,rrOCJIe ~arHOCTBKH.TpaHC

rropTHpOBKa RnH RcrrO~L30BaHlle rryqKa. 

~ O~HOBpeMeHHoro HadnIO~eHRH npo~ rr~Ka II ero ~aJILHeliIDeH 

TpaHcrropTI1pOBKl1 pa3padoTaHH 3MlICCnOHHHe rrpeodpa.30BaT8JIM rrpo<pMJl.H 

rryq:Ka /4/. IIp~ npoxoxaeana rry-nca 3apJDK8HHHX ~aCTID.l ns ôMMCCllOHHHX 

anexrponoa, rrOMeU{8HIHnc HEl rryTn rryqKa, BudrrBalOTcH BTOpJ11IHhle 8JIeK

TpOHH, xo ropae B ~aJILHeÜmeM COdl~aIOTCR ôJI8KTpH'leClrn:IVl rrOJI8M aa 

rrOJIOCKOBhle 8JIeKTpOJU,l-aHo,JUL TaR KaK trnCJIO BTOpWnIl:lX 3JIeK1'pOHOB" 

rronanamrax aa rroB8pxIlOCTL KaKoft-Jllido rrOJIOCU, npavo nporropnaoaam.no 

'lJIcJIY rrpomemnnx uacrnn, TO MOJ!tHO onpensmrn, rrpo~nJIL rryqIea B ~BYX 

B3aMMHO rreprr8II,1U1KYJU1'pnUX uanpaaneaaax, llCrrOJIL3Y.rr .nsa rrOJIOCKOBHX 

aaona . COdHpaIOlT{He 8~eIeTpO.IT,1:l OdIflHO R3rOTaBJIRBalOT R3 aJIlOMIDrn.eBI:lX 

'ÍQJIbr To.i'mlRHoR 5-10 MKM, a IDe MHHllMaJInHOe '!liCJIO 4 IIlT. TIpR npo-

xoiIt,ILemm 'lepe3 CdOPHMR H3 TaKllX 'ÍQJIbr 'lacTmlH paccenBaIOTCR. 3TO 

IlpImO,IJ;RT K y-BeJIlfl!emno rtonepe-moro pasnepa rrymca li yxymneaan ero 

MOHoxpoMaTR~HocTH. TIo3TOM1j TaROe YCTpOHCTBO, rrpaKTll'leCKH HerrplITO~HO 

~ ~arHOCTBK~ rryqKOB TREeJIHX HOHOB. 

2 

, B !racrrOfIll-l~ti paõo-re orrzcunae'rcn ycrpoüorao , rr03BOJ1.fT101JJ,eo ocy, ; 

U(eC'l'BJIHTL xourpons sa CPOpMOi1: ny-rxa aapsxemtux 'laCTH[~· rrpa MmmM3JIIr 

HlIX HCrea1K8HVlHX oro napase rpon. IIpHBo,IlJITc.rr pe3J,JILT8'l'fL J1CIIJlTaIIWI 8TO

ro YCTpOM:CTBa na ITíJ'IRax TmKGJThIX uoncn ycrCOrJHT8.nH Y-300 JI.HP OVlfIM. 

'I 
Orr11caH11e YCTpo}t.cTBa 

II/JI 

Ilpnnmm paoo ru ycrpcâcraa aHaJIOra't.I8H rrpHITTI,V1.rry paoo nz .n;eT8I{TOpa 

,nJIJI rrOJry'l8Hl15I BpeM8llHo:í1 OTMeTKH, Orrl1CaHHOl\1Y D paoo re /5/. CX8MaTI1

'l8ClCOe I130dpmK8HH8 C03~aHHoro .n;HarHOCTM1IeClCOrO Mo.ny~n npe,I.J;CTaM8Ho 

na pRC. L Ha rrYTI1 YCKopeHHbTx VlOHOB YCT8H3MI-1Ba'eTCH TomeaJI' waJIbra
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3MJ1TTOp (uarrpanep, yr.neponaan TIJI8HK8, cycam.noo 30~OTO); npa IIpO~ 

XOiKJ~eHl1Vl 'lepe3 lCOTOPYlO BbldJ1BaIOTC.f1 BTOpWIHhIC 8~üIeTpOJ-IbI. B CB.íI3ll c 
o 

TOM, '1:'1'0 nuxcn BTOpl1'lHbIX 8~8IeTpOHOB rrpCJ1CXO~J1T c r~dllIThr ~ 100 A, 

B03MO]!{HO rrpHM8H8Hl1e BeCLM8 romotx 8Ml1TTCpOD, TO'JHl(l1TIa RO'l'opbOé orpa

H11'leHa MeXaHH1IeCICOll rrp0'lHOCTLIO l1 COCTaBJIHOT Be~H1mH'y B HecKoJrLKO 

~ec.rrTlccB lVl1CT /c~. MCrrOJIh30BaHJ1ü ronrorx 3MYTTTepOB npaKTV1.lIeCICM H8 

J1CleaJKaeT rarore xapareT8pMCTMKll rry-nca ,Rare 3IIepreTH'leC1Ct-ra 11 yrJIOBOM 
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paaopcc , Tm~, uanpnaep, HOHbI n80Ha c SHeprLl:8il ~ Ia IvlsB/HYKJIOH 

rroc~o rrpoxo~oHHH ~ep83 yr~8pO~Iyro ~~bry TOJilltHHofr 30+50 MKr/C~~ 

6y.nyT HM8TL R83H81rHTO~LHbIti" ::m8preT:H~8CKIDi P336poc, COCTé1B~mOll1I1H 

BeJn1~HHY ~ o,08% ~ 

llOC~8 YClwpeHIiH BTopwum8 ::W8I~TpOHbI :JJl8Ii:TpOCT8TWI8Cm!M "30p

Ra~oM" OTp8JKaIOTCH na 90° H nonanaiot na coopxy 113 MHI<pOIi:aHaJII~HhIX 

IT~aCTHH (MKll}. 3JI8RTpOCTaTWIeCRoe 38pRa~Q rrpe,nCTa,BnReT codoM ~~e 

paane cen Hble !1apartnens nue CeTOQH@8 ,llJ10CKOCT~, H3rOTOBJ1eH

ITbl8 H3 ,6]?OH3 ynoil rrpOBOJIORM ,nHaMe~pqM 90 MKM C J1!8roM HaMOTli:M I Ml\~. 

YCM.8HI~08 s~eRTpoHH08 '''I1306p8}KOI;IH8'' lIytIRa TpaHc@oprvrnPY8TCH JIIQM1:lHo

~pOM HS l~S B BI1,nHM08. nnn Toro ~To6hI BhI3BaTL ~HH8CU8~ 

3Rpana, 8~eI<TpOHhr rrocne YIVTHOJK8HI15I B MKll ,norrO~HI1Te~LHO YClwpmOTCJ1 

~o 3HeprHH' I,5~3 RB. 

JIIOMl'IHOWOP H3rOT~BJII1BaJIC,í[ IIaH~C8HH8M CO~H r'1:$ , pacvsopennoâ 

B ttanou-crane , H8 npoapa-myio rr~aCTJ1HY H3 0IJraHWI8CI~oro CT8RJIa. 

1130CípWK8HJ18 na JIJorvrnHecUHPYIOlIl8M 8KpaH8 rrpOCM8TpHBa8TeR T8JI8

BH3HOHijOM YCTaHOBKOM I1~H Henocp8.nCTBeHHO r~a30M 'l8~OB8Ka, 8C~~ 8TO 

rr03BOAA8T pa,n;I1a~OHHaH 06CT8HQDI<? •• " 

=i",À ; 

PeSY~LTaThI HCflhITaHHH 

McrrhITaHMe ,nHarHOCTH'l8CROrO MO,nYAA rrpOBo,nMOCL Ha BhIB8,neHHUX 

nyqKax HOHOE H80Ha c sHeprH8ít 170 fy1sB. IIpH I1HT8HCHBHOCTH TIY'lRa 

MOHOB ',B HeCRO~:hKO 8,nMHHU HA saM8THo CB8'l8HMe JIIOM1lli8C~pYIOlIl8ro 

sxpaaa. H8 pHC. 2 nponcraaneaa <Po'rorpa'llH"L1 axpana npn pasmrx I1HT8HCHB

HOCTHX: a) ,nJUi ,TOI<a ~ 10 HAM 6) ,nJUi TOI<8 3+5 HA. B ,naHHOM axcnepa

M8RTe B I<a'l8CTB8 SMMT'l'8J!a Hcno~~3~Ba~8cL aJIIOMMHM8BaJI q,o~bra. TO.JJ:mM

HOM "" 200 MID'/crvF. IIpl1 MaJIhIX TORax H 60JIblllIDC SH8prIDIX Ha~8T8IOlIlIDC . " 

MOHOB (>10 M8B/HYI0IOH) ,nJlli rroBH1ll8HHH BHXO,n8 BTOI?M'lH~ HOHOB MO~HO 

Mcrro~30B8 Tb 8MMTr8pbI yrrP8BJlfI8Mo!1: BTOpWIHOR 8~8I<TpOHI1OH 8Ml:iCC~8M , 

H8 OCHOB8 phI~hIX ,n;HS~8KTpHROB /6/. KaK nOKaS8HO B pa60T8 /5/, no,no6." ; ", 

HhIe 8MI1TT8PhI.068Crr8'lMB8IOT BHCOKHM BhIXO,n
, 
S~8RTPOHOB B~OTb ,no 

\ 
8H8prI1H 
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r 

I 
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Pac.2 

npH 60J1bffiHX HHTeHCHBHOCTRX /- MKA/, ~OCTaTOQHO HC!10J1b30BaTb 

O~Hy MHKpOKaHaJ1bHYID !1J1aCTHHY. 

KpOM8 rroJIy'l8HIDI nnayansnor-o Ms06p~8HMH gpprll1I rrysxa, YCTPOHCTBO 

n03BOJUi8T nOJIY'lMTb BpeM8HHofi CMrH8JI, a T8~e HHwopMa~ 06 HHTeHCRB

HOCTI1 TIY'lR8, TaK R8I< 'lHCJIO BTOpI1'lHbIX S~8I<TpOHOB rrpJIMO nponopnnonaas

HO 'lMC~y rrpciuezunax 'laCTHI~. l1CnOJIb30Balme B YCTpOi1:CTB8 Iv1KII 068Crr8'lI1

B8eT rrOJI~r-q8HJ18 Bp8MeHHblX CI1I'HaJIOB c cy6H8HOC8RYH,IT,lIHl\'1l! xa:r:é1KT8p'VIC

THKaMM /5/. 
TaKl1M oopaaon, onxcamnrã ,n;HaI'HOCTWIecIOIH MO,IJ;y~b MOm8'l' ycnenmo


t npMM8HHTbCH ,n~JI ,nH8rHOCTHKM rry-qKOB TmKe~hIX 'VIOHOB.
 

B 3aI<nIDQeHHe aBTOp@ B@pa~aIDT 6J1arO~apHOCTb !1po~eccopy X.30~aHY,
 
I 

~.3.neHHoH~KeBHQy, K.n.ffiHJ1J1HHry H fl.B.OawI<eBHQ sa no~ep~KY H !10MO~b 
B H8CKO~bKO ~8CJITROB M8B/HYI~OH. 

B no~rOTOBKe HaCTOR~eA pa60T@. 
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nYKbHHOB C. M., Qy6apHH r. r ., Xaünerrs K. 13-87-613
 
'~ TpaHCMHCCHOHHoe YCTPO:t'iCTBO KOHTpOJ1HI 

<POpMhI nyxrca TH)KeJ1hIX HOHOB 

rI Orr IChIBaeTCH TpaHCMHCCHOHHoe YCTPO:t'iCTBO KOHTPOJ1H q,OPMhIf

l. 
nyuxa 3apH)KeHHhIX xac TH~, BHOCHIIJ;ee MHHHMaJ1hHhle HCK3)KeHHH 
B xapaKTepHCTHKH nyqKa HOHOB. TIpHH~Hn pa60TW YCTpo:t'icTBa 
OCHOBaH na 3<p<peKTe BhI6HBaHHH BTOPHqHhIX 3J1eKTpOHOB rrpn npo 
XQ)f(,o;eHHH THJKeJ1hIX 3apH)KeHHhIX qaCTH~ qepe3 TOHKHe CJ10H Be

o ~ i 

rn;eCTBa. YCHJ1eHHe BTOPHqHhIX 3J1eKTpOHOB OCYIIJ;eCTBJ1HeTCH c no 
f I MOIIJ;blO MHKpOKaHaJ1hHhIX nnaCTHH. IlpHBop;HTCH pe3YJ1bTaThI acnsr

TaHHH YCTpo:t'icTBa Ha nyqKe HOHOB HeOHa YCKopHTeJ1H Y-300I 
MP Ol-Um:. 

Pa60Ta BhITIOJ1HeHa B Jlaôop'a-r opnn Hp;epHhlx pe axunü Ol15II1. 
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Lukyanov S.M., Chubarian G.G., Heidel K. 13-87-613
 
1 A Transmission Device for the Shape
 

Controlling of Heavy Ion Beams
,I 
I A special device is presented with enables one to ob

serve the beam shape with unsignificant distortions of 
the beam parameters. The operation principle of the pre
sent device is based on the secondary electron ejection 
phenomenon fron a thin surface layer after irradiation 
of them by charge particle. Microchannel plates are used 
for the electron multiplications. The results of testing 
this device on a heavy ions beam from the U-300 accelera
tor (Laboratory of Nuclear Reactions, Joint Institute 
for Nuclear Reaserch, Dubna) are given.~ The investigation has been performed at the Laboratory

I 

of Nuclear Reactions, JINR. 
Preprint of the Joint lnstitute for Nuclear Research. Dubna 1987 


