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An~ Kan~6posK~ paan~4Hwx ~3Mep~Tene~ TOKa 10 M aap~Aa Q 0 
3neKTpOHHwx ny4KOB o6w4HO npMMeH~~Tc~ AaT4MKM c KonneKTOPHWM~ 

npeo6pa30~aTen~MM /4MnMHAPW $apaAe~, 30HAW,MMWeHM M T.A.f/ll, 
An~ 3neKTpOHHwx crycTKOB AaT4MKM TaKoro TMna MMe~T KOaKcManbHY~ 
KOHCTPYK~~~ 121 , 4TO no3son~eT nony4MTb nonocy nponycKaHMH 
i'lf + 10 O r4, T.e. paapewa~~y~ CnOC06HOCTb r + 10'"""1° C. 

npM 3HeprMM 3neKTpOHOB &o > 1 M3B npHMeHeHMe TaKMX AaT4MKOB 
3a4aCTY~ H8B03MOmHO, T.K. TOn~MHW KOnneKTOpa M KOniiMMaTOpa, 
Heo6XOAHMble AnH AOCTHmeHMH aaAaHHO~ T04HOCTM H3MepeHH~, cTaHo
BHTCH 60nbW8 AOnyCTMMWX M3 ycnOBMH MCKn~4eHMH BJIMHHMH AaT4MKa 
Ha nepeMeHHwe MarHMTHwe nonH M ABHmeHHe 3neKTpOHOB. OrpaHH4eHa 
TaKme M senH4MHa AOnyCTMMO~ nnOTHOCTM TOKa M3MepHeMOro cryCTKa 
BCii8ACTBMe onaCHOCTM 3neKTpM4eCKMX npo6oes, OC06eHHO B nepeXOA-
HOM npo4ecce. . 

HaseCTHW TaKme ycTpo~cTBa /1/ AhH M3MepeHMH TOKa H 3HeprHM 
3neKTpOHHWX ny4KOB, BKn~4a~~Me AaT4MK B BMA8 Ha6opa MeTannM4eC
KMX nnaCTMH. npHH4Mn MX Ae~CTBMH OCHOBaH Ha MCnonb30BaHMM 3aBH
CMMOCTM 3KCTpanonHpOBaHHOrO npo6era R3 HnM K03~~M4MeHTa npo
XOmAeHMH T 3neKTpOHOB 4epe3 nnacTMHbl OT & 0 • TaKHe AaT4M KM 
B TO~ MnM MHO~ Mepe MMe~T yKa3aHHwe BwWe HeAOCTaTKM M, KpOMe 
Taro,- HM3KY~ pa3pewa~~y~ cnoco6HOCTb M3-3a HanM4MH C06CTBeHHO~ 
HHAYKTMBHOCTM M 8MKOCTM nnaCTMH. 

B AaHHO~ pa6oTe npeAnaraeTCH pac4eT H KOHCTPYK4MH AaT4MKa 
C B8ni-14MHOH i'lf + 1010r4, n03BOJIH~~ero M3MepHTb TOKM cryCTKOB 
AD 10 4 A np~ 0,2 < &0 < 30 M3B, Ero KonneKTop /cM.p~c.1/ COAep
m!-1T Ha6op MeTann~4eCK~x nnacTHH 2, 3, 4 TOnlJI~Ho~ D :S R 

3 
, pac

nonomeHHwx HOpManbHO K TpaeKTOp~M 3neKTpOHOB, nocneAOBaTenbHO 
OAHa 3a APYro~. WHpHHa nnacTHH H M paccTOHHHR MemAY HHMM P 
8bi6paHbl M3 ycnOBf.1R paaeHCT8a 80nH080ro COnpOTH8neHHH Pn nonce
KOBO~ JIMHMM, o6pa308aHHO~ nnaCTMHaMM, M BOnHOBOrO COnpOTM8neHM~ 
Pn COOTBeTCT8Y~llle~ KOaKCHanbHO~ nMHMM nepeAa4H 11 ,12. CoeAMHe
HMe yKa3aHHwx 8wwe nMHM~ 8wnonHeHo 4epea nonocKosw~.nepexoA 6-9. 
Pac4eT H KOHCTPYHP08aHHe nonocKOBbiX ycTpo~cTs /3/, aeini-14HHa r 
6YAYT onpeAenHTbCH nonoco~ nponycKaHHH nHHMH, 4TO COOTBeTCTByeT 
nl<iKOCeKyHAHOMY AMana3oHy 141 . Beni-14HHa pa3HOCTM noTeH4Hanos 6.U 
MemAY nnacTHHaMI-1, B03HMKa~lJiaR npM npoxomAeHMM crycTKa, pasHa: 

6.U = Kpn6.Q/6.t, /1/ 
\ 

r·Ae K - 3MnHpH4eCKMi1 K03$$M4MeHT, 6.Q/6.t - senH4MHa pa3HOCTM 
3apHAOB, nornolJieHHwx nnacTMHaMM 3a speMH 6.t • KaK 'BMAHO M3 /1/, 
AnR yaenH4eHMH MaKCHManbHO~ aenM4MHbl TOKa Io max , AOnycTHMO~ 
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Pnc.I. KoHcTpyKu;nH p;aT'!nKa: 

. I n 5 - sKpaH na aJIIOMHHHeBo:ii: 
cPOJibi'll TOJIJIJ;HHOH 0,06 !'1M. 2-4 -
IIJiaCTHHbi, o5pa3yi011\H8 CliMM8TpH'!HYIQ 
rroJiocKoBym JIHHHIO. CooTBeTCTBeHHo: 
2 - TaHTaJIOBa.fl 1 TOJill\liHOH 0, 7 5 MM, 
3 - Mep;Hafl - 0,55 MM 7 4 - TaHTa
JIOBaf! - 0,22 MM, 6-9 - p;eTaJIH 
IlOJIOCKOBOI'O rrepexop;a, 10 - 3KpaH 
JIHHHH rrepep;a'!H 1 JJ,J2- KOaKCH
ruibHafl JIHHHfl rrepep;a'!n. 

I v A 
113 ycnoBHH 3neKTpl14ecKol1 npo4HOCTH LlU < Unp , rAe U np - seni14MHa 
HanpRmeHI1H npo60R, HymHO yMeHbWaTb 6.Q • 3TO AOCTHraeTCJ1 Bbi60-
pOM COOTHO~eHM~ MemAY TOillJII1HaMI1 nnaCTMH 113 ycnOBMJ1 npl16i1113M
TenbHOrO paaeHCTBa 11X noTeH411anos, KOTOpOe MOmHO 3anMCaTb 
8 B11Ae: 

Q1 (d 1 , &0 , Z 1)"' const i = t,2, ... ,s. /2/ 

rAe Q 1 - aapRA, nornolJieHHbl~ i-To~ nnacTI<iHO~, d 1 - ee TOnlJIMHa, 
Z 1 - aTOMHbl~ HOMep BelJiecTaa nnacTMHbl, S - 411cno nJlaCTMH AaT-

4HKa, 
B 3TOM cny4ae 3neKTpl14ecKaH npo4HOCTb 6yAeT onpeAenATbCH 

nMHI1e~ nepeAa411 M Harpy3KO~. BTOpWM nyTeM yMeHbWeHMJ1 6,Q R8nR
eTCR YM8HbWeHI1e d i , 4T.O He06XOA11MO 11 AJIH 11CKn~48HMfl 8i111RHMH 

s 
AaT4MKa Ha nepeMeHHble MarHI1THble nonH: I_ di <<a , rAe a - TOn-

i= 1 
lJIMHa CKHH-CnOR npOHI1KH088HI-1R nepeMeHHOrO MarH11THOro nonH 
s nnacTHHw AaT411Ka. 4To6w np11 3TOM He yxyAwanacb T04HOCTb M3Me
peHI1~ 3apRAa Kpa~H11X nnaCTMH QK H3-3a ysenM4eHMR AOnl1 BT0pi14-
HWX 3neKTpOHOB/l/ 1 B8eAeHw ABe AOnOnH11TenbHW8 BH8WHMe nnaCTMHW 
1 11 5 /3KpaH/ TOnlJI11HO~ d << R 3 , coeAMHeHHble 4epea nepexoA 6 
C 3KpaHOM 10 KOaKCManbHO~ nMHMM nepeAa4M 11 ,12. oanaHC TOKOB 
BTOpM4HWX 3neKTpOHOB n~60~ BHyTpeHHe~ nnaCTMHW 6yAeT ypaBHOBe-

WeH. HanpMMep, AnR 8Topo~ nnacTI1Hbl: '<l = q 1-a + q 311 - q 211 - q 28 , 

rAe qlB' q 28 , q 211 , q 311 - BTOpM4H0-3MI1CCMOHHW~ 3aPRA nepBO~, 
BTOpO~ 11 T.A. nnaCTMH, MCnycKaeMw~ BnepeA /s/ MiiM Ha3aA /H/. 
T. K. .d 1 << R 3 , TO M3MeHeHHe 3Hepri1M 3neKTPOHOB Ha KamAO~ nnac
TMHe HeBenMKO, T.e. K03¢¢M4MeHT 8TOpM4HOi1 3MMCCMM OCTaeTCR 
npaKTM4eCKM nocTORHHbiM, M 3Ha4HT, MOmHO 3anMCaT b cneAY~lJiee 

pa8eHCT80! 

I q lB I ... I q28 I ; I q 311 I "" I q 2H I • 
T, e, q"" 0, 3TO no3BOnfleT CHM311T b BenM4MHY Q K Ha nopRAOK, AO 
Q K ... 0,03Q 0 • Bee paccMOTpeHHble 8blwe Mepbl Aa~T 803MOmHOCTb 
8 50-100 pa3 ysenM4MTb seni14MHY ! 0 max M 11CKn~4MTb Bnl1fiHMe 
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PHc.2. 3aBHCHMOCTb senH~HH 
(Q4-Qs)/Qo ; (Q 2- Q3)/Qo 
Q3/Qo ; (Q2 + Q4)/Qo oT 
:3HeprHH &0 • COOTBeTCTBeHHO KpH
Bble 1-5; X - TO~KH KanH5pOBKH 
_qaT~HKa. 

AaT4HKa Ha nepeMeHHWe MarHHTHWe 
nonR, COXpaHHB npH 3TOM T04HOCTb 
H3MepeHHA. BenH4HHW d1 , YAOB
neTaopR~~He ycnoBH~ /2~ onpeAe
nmoTcR 1-13 3aBHCHMOCTH Q1 OT d 1 , 

&o, zl . AHanH3 3KCnepHMeHTanb
HbiX AaHHbtX pa6oT II>·BI noKa3an, 
4TO AnR 12 :; Z 1 :; const :; 82 ; 
0,2 < & 0 < 30 M3B c T04HOcT btO 
+ 5% 3TY 3aBHCHMOCTb MOIKHO npeA
CTaBHTb $opMynoA H3 ,Pa6oTw 161 : 

N N b 
TN"' 1- l Q1 /Q 0 = exp[-a( l X

1
)), 

I= 1 I= 1 
N = 1,2,3, ••. ,8; 131 

rAe X 1 = d 1 I R3 ; TN- K03$$H~HeHT npoxmt<AeHHR 3neKTpoHoa 4epea 
N' nnacTHH, a, b - napaMeTpbl, onpeAenReMwe H3 3KcnepHMeHTanbH.wx 
KpHabtx T = T (X 1 , &0 , Z1 ) 

a =-lnT(X=1); b=(l-lna)llnX(T:.0,7). 141 

npH nnaCTHHaX C pa3HbiMH Z I B ~aC4eTHble $OpMynbl BMeCTO Z I nOA
CTaBnR~T aenH4HHy Z3¢., lcM.17 I H MeTOAOM nocneAOBaTenbH~x npH-
6nHmeHHA HaXOART TOn~HHY KaiKAOA nocneAYIO~eA nnacTHHbl, YAOBneTao
PRIO~eA ycnoBHIO 121. 3aAaBaRcb aenH4HHaMH ~QIQ 0 HnH U.np• &0 , 
TN, Z 1 no 13-41 H AaHHWMH pa6oT 16•81 , HaXOAHM a, b, R 3 , X 1 , 

YAOBileTBOpRIO~He IU, 3aBHCHMOCTH aenH4HH (Q 4 - Q 
3
)1Q0 H (Q

2 
-Q

3
)/Q O 

6T &o lcM.pHC.2 KpHBble 1 H 2 COOTBeTCTBeHHOI, n03BOnRIOU{He 
dnpeAenHTb o6nacTb 3HeprHA, rAe ~U < U np • AHanorH4HO pacc4HTbl-
aatOTCR 3aBHCHMOCTH BenH4HH Q3 /Q Q , (Q 2+ Q4 )/QO, Q3 /(Q 2 + Q4) 

OT &0 lcM.pHC.2, KpHBble 3,4,5 COOTBeTCTBeHHOI, n03BOnRIO~He no 
H3MepeHHbiM eenH4HHaM Q 2 , Q 3 , Q

4 
onpeAenHT b 3HeprHIO H 3aPRA 

3neKTpOHHOrO cryCTKa. BpeMeHHaR 3aBHCHMOCTb TOKa cryCTKa H ero 
aenH4HHa onpeAenRIOTCR 1-13 H3MepeHHbiX CTaHAapTHbiMH cnoco6aMH $OpMbl 
HMnynbca HanpRmeHHR ~U /eM 1111 npH cornacoaaHHoA Harpy3Ke H 
BenH4HHbl QS npH eMKOCTHOA Harpy3Ke. 

Pac4eT no H3nomeHHoA Bbtwe MeTOAHKe npH &0 
Z 1 = Z 5 = 13, Z 2 = Z 4 = 73, Z 3 = 29, p n 

4 

1 5 M3B, T 2 = 0, 06, 
50 OM, ~Q/~0,05, 
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PHc.3. Oc~HnnorpaMMa c gaT~HKa 
HMITynbca TOKa :3neKTpOHOB C :3Hep
rHeH &o = 12 M:3B Ha Mogen~ Kon
neKTHBHoro ycKOPHTenR. Ka6enb 
PK-50-4-13' gnHHOH 42 M. PassepT
Ka 100 Hc/gen, 100 Me/gen. 

~ ---~---··--- d1 = d5 = 0,06 MM, AaeT TaKHe 
napaMeTpbt AaT,4HKa: d)l = 0,75 MM, 
d3 = 0,55 MM, d4 = 0,22 MM, 
H 3 = 8 MM, H2 = H 4 = 1 2 MM, 
P = 2 MM. B AHana3oHe 3HeprHA 

3neKTpbHOB 12 s & 0 s 20 M3B, 10 max:; 3 · i 03 A. 
l\nR npoaepKH pa6oTocnoco6HoCTH AaT4HKa 6btnH npoaeAeHbt KanH6-

poeo4Hbte H3MepeHHR eenH4HHbt 'Q 1 Ha MHKpoTpoHe npH &0 = 15 M3B 
IT04KH Ha pHc.2 o6o3Ha4eHbl x. H3MepeHHR Ha MOAenH KonneKTHBHoro 
ycKOpHTenR/9/, npH &0 = 12 M3B, AnHHe Ka6enR 42 M, a npHcyT
CTBHH MO~HWX HMnynbCHbiX MarHHTHbiX noneA, nOKa3anH 1 4TO AaT4HK 
He BHOCHn 3aMeTHbiX HCKameHHA MrHHTHOro nonR H n03BOnHn H3MepHTb 
$OPMY TOKa ny4t<a 6e~ 4acTOTHbtX HCKaiKeHHA I eM. pHc. 31. AMnnHTYAH0-
4acTCfT~aR H nepeXOAHaR xapaKTepHCTHKH B nono,ce 4aCTOT AO 
1,4.10 rQ 6blnH H3MepeHbl CTaHAapTHbiMH MeTOAaMH H COOTBeTCTBYIOT 
pac4eTHbiM. To4HOCTb H3MepeHHA aenH4HHbt &0 pasHa 5%, ToKa- 10%. 

HaAeiKHOCTb, Manble ra6apHTbl, npoCTOTa KOHCTPYKQMH H MeTOAHKH 
H3MepeHHA, B03MOIKHOCTb H3MepeHHA B HMnynbCHbiX MarHHTHbiX nonRX 
n03BOnRT WHpOKO HCnOJtb30BaTb npeAnaraeMbiA AaT4HK B ycKOpHTenbHOA 
TeXHHKe. 

B 3aKnl04eHHe aaTop awpamaeT 6naroAapHOCTb B.n.PaweacKoMy, 
A.K.KaMHHCKoMy, A.r.6enoay, H.H.mapoay aa noMo~b npH paapa6oTKe, 
H3rOTOBneHHH H HCnbiTaHHH AaT4HKOB. 
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CTerraHoB A.,U. P9-82-573 

,UaT~HK gn~ 'H3MepeHHH TOKa H 3HeprHH 3neKTpOHHbffi cryCTKOB 

0IIHCaHO YCTpO:ilcTBO II!HpOKOIIOnOCHOro p;aT~HKa TOKa H 3HeprHH 
3neKTpOHHbffi cryCTKOB, BbiTIOnHCHHOro B BHp;e IIOnOCKOBblX nHHHH, 
06pa30BaHHbiX Ha6opOM H30nHpOBaHHbiX MeTa.JlJIH'-IeCKHX rrnacTHH 
H cornacoBaHHbffi c nHHHHMH rrepep;a~ cHrHaJia. Pa6oTa 'gaT'l:HKa 
OCHOBaHa Ha HCITOnb30BaHHH 3aBHCHMOCTH K03~~H~HeHTa IIpOXO~p;eHHH 
3neKTpOHOB 'l:epe3 Be~eCTBO OT HX 3HeprHH, ,UaH CIIOC06 yBenH'l:eHHH 
p;orryCTHMOH IInOTHOCTH TOKa H3MepneMoro cryCTKa If yMeHbiiieHHfl 
TOn~Hbl KpaHHHX rrnaCTHH, 6e3 yxyp;IIIeHHH TO'l:HOCTH H3MepeHHH, 

Pa6oTa BhmonHeHa B 0Tgene HOBbiX MeTop;oB ycKopeHHH O.IDIIL 

npenpHHT 06oeAHHeHHOrO HHCTHTyTa RAePH~X HccneAOBaHHH, AY6Ha 1982 

Stepanov A.D. P9-82-573 

Pick-Up Device for Measuring Current 
and Energy of Electron Bunches 

The device of a wide-band pick-up of electron bunch current 
and energy, n1nde as slab line and formed by a set of isolating 
metallic plates and n~tched with the signal transmission 
lines, is described. 

The pick-up performance is based on the usage of dependence 
of electron passing via matter on their energy. 

The way of increasing available current density of the 
measuring bunch and decreasing the thickness of the edged 
plates without deteriorating the measurement accuracy, is 
presented. 

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

Preprint of the Jolnt Institute for Nuclear Research. Dubna 1982 

llepeBog O.C.BHHorpagoBoii. 


