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HHAYKQHOHH~~ H3MepHTenb noasonReT nposecTM H3MepeHHe qeHTpa 
TRmeCTH /U.T./ 3fleKTpOHHOro ny4Ka 6e3 ero paapyweHHR. no3TOMY 
TaKa~ AeTeKTop s~6paH AflR ycTaHOBKM Ha ycKopMTenb CMnYHA-20. 

MaMepMTenb npeACTaBnReT co6oA ¢eppMTOBoe Konbqo paaMepoM 
25Qxl]Qx25 MM, COAepma~ee 4 OAMHaKOB~e 06MOTKM, KamAaR M3 KO
TOp~X aaHMMaeT 4eTsepTb AflMHW KOnbqa. CMrHan~ c npoTMBononom
HWX o6MOTOK B~4MTa~TCR. Ann aa~MTW oT sHeWHMX 3neKTpM4eCKMX 
noneA KOflb40 noMe~eHo s MeTannM4eCKH~ 3KpaH. EcnM AnR KamAoA 
o6MOTKM B~nOnHR~TCR cneAY~~Me YCflOBHR: 

- MarHMTHaA MHAYK4HA ~ff M MarHMTHaH npOHHqaeMOCTb p no
CTOHHHW no nonepe4HOMy Ce4eHH~ S , 

- nnOTHOCTb BMTKOB N/L M ce4eHMe S nOCTOAHHW BAOJlb cpcgHeA 
AnMH~ o6MoTKM L , 
TOrAa B~pameHMe AflR 
Ke, ~-'!MeeT BMA/l/ 

HanpnmeHMR ul' HaBeAeHHOro B OAHOA o6MoT-
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MeTpMH, KaK nOKa3aHO Ha pMC.1, npi-1BeAeT K M3MeHeHH~ HanpnmeHHR 

--- Ha npOTMBOnOJlO)l{HbiX 06MOTKBX npo
nopqMOHaJlbHO Befli-14MHBM npMpa~e
HI-1H yr JlOB 2!1.¢ 1 M 2 /\¢ 2 , Ail A KOTO
p~X cnpaBeAnHB~ ¢opMynw 

x/ v2 R= tg(~¢ 
1
)/(1 + tg(~¢ 

1 
)), 

xfV 2 R= tg(/\¢
2 

)/ (1- tg( ~¢2 )). 

npM Man~X X AaHH~e ¢opMynw 
npeo6paay~TCA s npH6nwmeHHwe co
OTHoweHMH 

Puc • I • 3 aBH CHMO c Tb npu- x/V2 R::: ~¢/ Cl+~¢1). x/ v2 R = ~<!:>/ (1-
pa~eHHfl yrna ¢ oT Benu-
quHhi CMel~eHHfl TOKa. ~·--___,____ ,. __ • -·-~-~~~·--;-~¢2), 

'lt"f.~• l;lJ' I 
I •' •.' <.I 

l 



----------------------------------------------------,------------------------------------- -

T8K 4TO AilR p83HOCT~ HanpRmeH~R U Ha npOT~BOnonomHWX 06MOTK8X 
6yAeT cnpaBeAJl~BO 

U -tl.¢ 1 +11¢ 2 ==-2x/y2R, 

a BKI18A Hen~HeRHoro 4JleHa COCTaB~T no nopRAKY BeJ1~4~Hbt x2/2R2. 
TaK~M o6pa30M, np~ M8J1WX CMe~eH~RX TOKa sen~4~Ha p83HOCT~ Ha
npRmeH~R· c npoT~sononomHbiX o6MOTOK nponop4~0HanbHa sen~4~He 
CMe~eH~R, ~ ecn~ yKa38HHble pa3HOCT~ o603H84~Tb 4epe3 ull: ~ Uy, 
TO ~X CBR3b C KOOPA~HaTaM~ X ~ Y BblpamaeTCR QlOpMynaM~ 

Ux=~X+Uox, Uy=k;Y+Doy, 

~n~, BBOAR Ben~4~HY V,nponop4~0HaJ1bHY~ TOKy, nony4~M OKOH4a
TenbHO: 

V X = ~ X + V0 X , V y = ky y + V0 y , 

r,qe 

Vx=Ux/V, Vy=Uy/V, Vox""Uox/V, Voy=Uoy/V. 

3Aecb K<;J3QlCI>V14~eHTbl kx , ky , V0 x, V Oy RBnR~TCR xapaKTep~
CT~KaM~ KOHCTPYK4~VI ~3Mep~TenR. ~X He3aB~C~MOCTb OT KOOPA~H8T 
o6ycnosn~aaeT n~HeRHoCTb ~3Mep~TenR. 

,QnR o6ecne4eH~R w~poKononoCHOCTVI AeTeKTopa KamAaR ~3 ero 
06MOTOK pa3AeneHa Ha 1 0 ceK4~R no 5 BVITKOB, KOTOpble wyHTHpy~T
CR napeR conpOTVIBneH~R MOH - 10 OM. npVIMeHeHHe TaKoro cnoco6a 
nos~onAeT ycTpaH~Tb napas~THwe Kone6aH~R sa c4eT Manoro KOnH-
4eCTBa B~TKOB B CeK4~1-1 ~ TeM CaMbiM nOBbiC~Tb 6biCTPOAeRCTB~e o6-
MOTKVI. ConpOTVIBneHHe Harpy3KVI HMeeT aen~4~HY 50 OM AnR corna
cosaH~R c 50.-oMHbiM Ka6eneM·. 

BHewH~R B~A AeTeKTopa nonomeHHR U.T. ny4Ka ~ cTeHAa AJ1R ~ro 
Kan~6poBK~ noKasaH Ha p~c.2. CxeMa Kan~6posKa ~so6pameHa Ha 
PI1C. 3. VfCT04H~KOM VIMnynbCOB TOKa RBJlJleTCR n1p8TpOHHbiM reHepa
TOp c (jlOpM~py~~eR Jl~HVIeR. naRC PoroacKoro /3/' yCTaHOBJleHHbiR 
B 4en~ pa3pRAa $OpM~py~~eR n~HI-1~, cnymHT AnR sanycKa 3JleKTPOH
HOR CXeMbl HenocpeACTBeHHO OT ~Mnynbca TOKa. 3TO n03BOJ1ReT ~c
KJ1~4V1Tb AmVITTep T~paTpOHa. ~Mnynbc TOK8 nOAaeTCR Ha ~3Mep~Tenb 
4epes KCj6enbHY~ saAepmKy B 1 00 He. CVIrHanbl c o6MoToK nocTyna
~T Ha n~HeRHble so poT a I 4! c ~HTerpaTopoM, cTpo6HpyeMble HMnynb
C8M~ AnVITeJlbHOCTb~ 30 HC. C VIHTerpaTOpOB n~HeRHWX BOpOT c~rHa
nw cneAY~T Ha 1024-KaHanbHwe AUn /5/ ~ Aanee s 3BM. Ha 3BM 
npoBOAVITCR Bbi4HcneHVIe K03$Ql~l..l~eHTOB kx , ky , V0 x, V Oy no ¢op
MynaM 

V =0 1x+ 02x +0 2y+ 0 2y; Vox=(Ul x- 0 2x )/VIx,o 

vo y = (Ul y - u 2 y )/V I y =0 ; 

2 
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f.:\ 
\' 

~) 
rJ 

kx =[(Ulx -U2x )/V -Vox 1/.x; 

ky=[(U1Y-U2Y)/V -VOy]/y' 

rAe Ulx' U2x ,Uly , U2 y- HanpRmeH~R Ha 06MOTK8X . 

PHc.2. BHemHHH BHA AeTeKTopa norro~eHHR Q.T. nyqKa 
H CTeHAa AITR ero KarrH6pOBKH. 

3 - ITORC PorOBCKOro, 4 - rrHHe~- --

PHc.3.CxeMa KarrH6pOBKH HSMepH- --fl6~ 
Te.rm. ] - CTeHA, 2 - HSMepHTeiTb, -" ~---

Hhle BopoTa, 5 - Ann, 6 - pas- --~---!~-=~~~~, 
BeTBHTeJib, ] - <iJOpMHpOBa TeJib 4 1

' 
4 4 1~~~~ 

I I "t:JKC/, 8 - <lJopMHpoBaTeJib 
5 

15 s -
5 

/30 He/, 9- npeo6pasoBaTenb 
CHrHarrOB. 

MexaH~3M ycTaHoBK~ KDDPA~HaT npRMoro TOKa BHYTP~ AeTeKTopa 
o6ecne4~saeT npocTpaHCTBeHHY~ T04HOCTb ny4we 1 MM. To4HOCTb 
~HTerp~poaaH~R 38PRA8 C noMO~b~ Jl~HeRHWX BOpOT I1Y4We 1 ,5%. 

OnpeAeneH~e sen~4~H KD3it>ctJ114~eHTOB Jsc , ky , V0 x , V0 Y ~ cTe-
neH~ VIX nOCTORHCTBa 8 l<pyre pa,q~yCOM 3 CM COCTORJlO B cneAy~-
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~eM. npoBOAHHK C TOKOM 6~n aaKpenneH nepneHAHKynRpHO nnOCKQ
CTH H3MepHTenR H CTyneH4aTO nepeMe~anCR B nonRpH~X KOOPAHHa
TaX p H ¢. KOOPAHHaTe ¢ COOTBeTCTBOBanH 3Ha4eHHR OTHOCHTenb-
HO ocH X 0°, 30°, 60°, 90", -30°, -60°, H AnR KalKAOro H3 HHX 
B npeAenax -30++30 MM c waroM 5 MM ycTaHaBnHBanH 3Ha4eHHe P. 
PeaynbTaT~ KanH6poBKH noKaaanH, 4TO senH4HH~ K03$$H~HeHTOB 
nOCTORHHbl C OTHOCHTenbHOJIJ CpeAHeKBaApaTH4HOkl OWH6KOJIJ 3%. 
CyMMa HanpRlKeHHIII c o6MOTOK nponop~HOHanbHa senH4HHe TaKa H He 
3aBHCHT OT era nonOlKeHHR /MaKCHManbHaR OWH6Ka COCTaBnReT 0,5%/. 

WHpoKononocHOCTb AeTeKTopa 6~na nposepeHa HMnynbcaMH TOKa 
C $pOHTOM 3 HC. npH BH3yanbHOM Ha6n~AeHHH HCKalKeHHJIJ, o6ycnoB
neHH~X TaKHM $pOHTOM, He 06HapylKeHO. 

3AKJ1104EHHE 

npHBeAeHa pac4eTHaR o~eHKa T04HOCTH H3MepHTenR U.T. 3neKT
pOHHoro ny4Ka. Ha ee OCHOBe H3rOTOBneH H3MepHTenb, KOTOp~JIJ HC
cneAOBaH H OTKanH6poBaH Ha CTeHAe. no peaynbTaTaM HCn~TaHHJIJ OH 
HMeeT cneAY~~He xapaKTepHCTHKH: 

- paapeweHHe no X H no Y B Kpyre paAHYCOM 3 CM He XylKe 1 MM, 
- T04HOCTb H3MepeHHR nonHoro aapRAa ny4we 0,5%, 
- $pOHT~ HapaCTaHHR He 6onee 3 HC. 
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EBAOKHMOB H.H. H AP· 13-82-221 
HHAYK~HOHH~H H3MepHTenb nono~eHHR ~eHTpa TR~eCTH 3fleKTPOHHOrO ny4Ka 

AnA AHarHOCTHKH 3neKTpOHHoro ny4Ka CHflYHAa-20 pa3pa6oTaH~ HHAYK~110H
H~e AaT4HKH nono~eHHR ~eHTpa TR~eCTH ny4Ka. H3MepHTenb npeACTaanReT co6oH 
¢ePPHTOBOe KOnb~O C 4eT~pbMR 06MOTKaMH, 3aKn~4eHHOe B MeTannH4eCKHH 3KpaH. 
CHrHan~ c o6MOTOK nocTyna~T Ha 3neKTpOHH~e 6noKH a CTaHAapTe KAMAK H Aanee 
B 38M, rAe npoH3BOAHTCR B~4HCneHHe KOOPAHHaT ~eHTpa TR~eCTH H 3aPRAa ny4Ka. 
8 pa6oTe OnHCaHa KOHCTpyK~HR H3MepHTenR H H3nO~eH paC4eT O~eHKH ero T04HO
CTH. 0nHCaH~ TaK*e CTeHAOB~e HCn~TaHHR Ha JIHHHH C 38M no H3MepeHH~ xapaKTe
pHCTHK AaT4HKa, pe3ynbTaTW KOTOp~X npHBOARTCR HH*C: 
- pa3peweHHe no X H no Y B Kpyre paAHYCOM 3 CM He xywe I MM, 
- T04HOCTb H3MepeHHR 3aPRAa He XY*e 0,5%, 
- ~pOHTW HapacTaHHA H cnaAa He 6onee 3 HC. 

Pa6oTa BWnonHeHa B 0TAene HORWX MeTOAOB YCKOpeHHR OH~H. 

C~eHMe 06~MHeHHOrO MHCTMTyTa RAePHWX MCCneAOBaHMM. Ay~Ha 1982 

Evdokimov N.IL et al. 13-82-221 
Induction Pick-Up of Placement of Electron Beam Centre of Gravity 

For diagnostics of SILUND-20 electron beam Induction pick-ups of pla
cement of centre of gravity have been developed. The detector is a ferrite 
core with four winding, confined into the metal I ic screen. The sig
nals are fed to the electron blocks in CAMAC standard and further on, 
into computer, where the coordinates of center of gravity and the beam 
charge are calculated. The detector construction Is described. The estima-
tion of its precision is given. The results of on-line tests on 
the measurements of pick-up characteristics arc presented: 
- resolution on X andY in the circle with the radius of 3 em is not 
I ess than I nm; 
- precision of the charge measurement amounts to 0.5%; 
- leading and travelling edges are not longer than 3 ns. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1982 
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