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~~R peweH~R MHOr~X 3aAa4 ~OHHOH OnT~KV., CBR3aHH~X C paapa-
60TKOH C~CTeM ¢opM~pOBaH~R ~ ¢OKYC~POBK~ ny~KOB aapRmeHH~X 4ac
T~~, HaAO onpeAe~~Tb B~~RH~e C~y4aHH~X ~n~ npeAHaMepeHHO BBe
AeHH~X HecoocHocTeH 3~eKTPOAOB. B nepeoM CJ1Y4ae no~y4aeH~H pe
aynbTaT AaCT O~eHKy, He06XOA~MY~ A~R onpeAe~eH~R AOnyCKOB Ha 
e~no~HeH~e ~ c6opKy 3~eKTPOAOB. BTopoH c~y4aH xapaKTepeH A~R 
no~y4eH~.A C~~bHOT04H~X ~OHH~X ny4KOB 1-13 6o~bWOrO 4HC~a 113~eMeH

TapH~X11 ny4KOB. HOHOOnT~4eCKHe CBOHCTBa COBOKynHOCTH 3THX ny4-
KOB MOM<HO CYllljfJBeHHO yny4WV.Tb nyTeM HX OTI<nOHeH~.A B HanpaeneHHH 
06111ero ¢oKyca • 3~eKTPOA~ V.OHOOI1TV.4eCKOH C~CTeMbl COAepmaT B 
3TOM cny4ae HeKoTopoe Konv.4eCTBO Man~x anepTyp, onpeAeneHHbiM 
o6pa30M CM~eHH~X OTHOCHTenbHO APYr APYra. 

0TKflOHeH~e OT COOCHOCTH 3neKTPOAOB B~3biBaeT HapyweHHe aKCitl
a~bHOH CV.MMeTpV.H CV.CTeM~, T.e. YCTaHOB~Tb T04HO noBeAeHv.e ny4Ka 
MomHo, ~~Wb ~cnonb3Y.A peweH~t~e TpexMepHOH aaAa4H. 0AHaKo nocKonb
KY Ben~411H~ CMellleH~.A 3fleKTPOAOB OTHOCV.TenbHO OUllleH OCH, 3a ~c
Kfl~4eHHeM peAKv.x cne~HanbH~x cny4aee, Heeen~Kv. B cpaeHeHHH c Av.a
MeTpoM nponeTHoro oTeepcT~.A, snonHe yMeCTHbiM KaH<eTc.A v.cno~bao

BaHHe flHHeHH~X MeTOAOB V.OHHOH OOTHKH. 
6yAeM C4V.TaTb BCe 3neKTPOA~ HOHHOH onTHKV. TOHK~MV. flHH3aM~. 

TorAa yron OTKnoHeHH.A ny4a 8 nponop~HOHaneH ero paccTo.AHv.~ oT 
OCH n~H3~ 

8 = ~ c , /1/ 

rAe f - <!JOKYCHOe paCCTO.AH~e flHH3~. ~n.A ~~BeAeH~R O~eHKH BflH.AHH.A 
HeCOOCHOCTeH 3neKTPOAOB MOmHO, cornaCHO z , npHH.ATb eenV.411HY o 
paBHOH eenv.4HHe CMellleHH.A 3neKTPOAa. 

B Aa~bHeHweM 6yAeM nonbaoeaTbC.A nHHeHHOH onTv.4eCKOH MOAenb~/3< 
OCHOBaHHOH Ha MeTOAe cnoee. B Mem3neKTPOAHOM npocTpaHCTBe Anv.
HOH L, c pacnpeAeneHHeM noTeH~Hana ¢- z l/a ,c Ha4anbHbiM noTeH
l.IHanoM ¢ 0 H KOHe4H~M ¢k, paaAeneHH~M Ha N-cnoee, paAHYC ny4Ka ri 
H yr~OBaR pacXOAHMOCTb ny4Ka Oi B i-TOM cnoe 3aAa~TCR CHCTeMOH 
ypaeHeH~H: 
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rAe J - TOK ny4Ka, ¢ i-I, ¢;- noTeHI..IVIailbl B Ha4aJle VI B KOHI..Ie CJlOJ'I 
COOTBeTCTBeHHO, E; - Hanpl'I>KeHHOCTb nOJlJ'I B i-TOM CJlOe, a - pa
AHYC 3MHTTepa, d - AllHHa npoMe>KyTKa Bb!TJ'IrV~BaHVIJ'I, e Z - sapl'!A 4ac
TVII..I~ c MaccoA AM , ~ - AVI3JleKTpV14eCKal'l nocTol'IHHal'l, e , M - sa

Pl'IA H Macca npoToHa. 
8 MOAellH/3/ npVI nepexoAe OT OAHOrO Me>K31leKTPOAHOro y4aCTKa 

K APYrOMY, T.e. B N-TOM CJlOe, ·AJll'l pac4eTa KOHe4HO~ yrJlOBO~ 
;:;.::;;:;;.,:.:,M;,".,.:,..:. I~· eL~ n~ !'"'d'- I"""' ~; VI\..IIUJib<Syt: ll..l'l ~t:JlHYHHa iN ,onpeAe

JleHHaJ'I no MeTOAY 4 
: 

fN 
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/4/ 
¢IE - ¢(O) ¢(O) - ¢2E 

d I - d2 

rAe ¢(0)- noTeHLIHaJl Ha OCVI B T04Ke HaXO>KAeHHJ'I JlVIH3~, ¢IE VI ¢ 2E
noTeH1..1VIaJlbl 3JleKTPOAOB CJleea VI cnpaea OT JlVIH3bl, d I , d 2 ,- COOT
BeTCTBYIOIIIVIe Me>K3JleKTPOAHble paCCTOJ'IHVIJ'I, ,llJlJ'I AV~a<)>parMbl C paAVIYCOM 
OTBepCTVIJ'I r D, K KOTOPOJIJ npVIIlO>KeH noTeHI..IHall ¢ D /3TO OAVIH Vl3 HaV160-
Jlee 4aCTO npHMeHJ'IeMbiX TVInOB 3JleKTPOAOB, nocpeACTBOM KOTOporo 
YAOfiHO annpOKCVIMHpoBaTb 6o11ee CJlO>KHble CVICTeMbl/, 
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Ha4aJlbHble AaHHble Alll'l pac4eTos onpeAeneHbl e npeAnono>KeHVIVI 
o cylllecTeoeaHV~H nnasMeHHoro 3MVITTepa IAnR LIHilVIHAPV~4ecKoro ny4-
Ka - C<)>epV14eCKO~ <)>OpM~/, VICnycKa10111ero 4aCTVI4W B HanpaBJleHVIVI, 
HOpMallbHOM K 3MHTTVIPYIOIIleiiJ nosepXHOCTH, ,llll~ KpaiiJHeiiJ 4aCTVII..Ibl ny4-
Ka, CTaPTYIOIIleH C paAVIYCa a, 3TO AaeT 

p p 
80 = 0,625S(P. -1)[1- 0,195(P.- 1)1. 
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/6/ 

rAe P- nepeeaHc ny4Ka e npoMe>KYTKe BbiTJ'IrHBaHHJ'I I P = JV 
1

-
312 , ex 

V ext - BbiTJ'IrHBaiOIIlee Hanpl'I>KeHVIe/, 
B AaJlbHeJiiweM 6yAeM C4VITaTb OCbiO ny4Ka HanpaeJleHVIe HOpMaJlVI 

K noeepxHOCTVI 3MVITTepa, HaXOAJ'IIIleecl'l e l..leHTpe 3MVITTepa. TorAa 
CABVIr 3JleKTPOAOB OnTVIKVI /BbiTl'lrHBaiOIIlero, YCKOPJ'IIOI.!.Iel-0 VIJlH 3aMeA
Jl.AIOiqero/ 6yAeM xapaKTePVI30BaTb BeJlVI4VIHOJIJ CMellleHVIJ'I 8
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COOTBeTCTBeHHO /eM. pV1c.16/. CABVIr 3MVICCVIOHHOrO 3JleKTPOAa B Ta
KOJIJ MOAeJlVI 3KBHBaJleHTeH OAHOBpeMeHHOMy CABHry BCeX ynOMJ'IHYTbiX 
3JleKTPOAOB Ha BeJlV14HHY 8 = 8, = 82 = o3 • 

/3/ J. B MOAeJlH BO BCeX Me>K3JleKTPOAHbiX npoMe>KYTKaX, 3a HCK-'11040-
HHeM npoMe>KyTKa B~TJ'IrHBaHHJ'I,nPHHHMaeTC.A JlHHeAHoe pacnpeAeneHHe 

r. 
noTeHI..IHana. B CBH3H c 3THM 4J1eHbl - 1 noJ'IBJlHIOTCR TOJlbKO e no

f; 

CJleAHHX CJlOHX, rAe HaXOAJ'ITCH JlHH3~, o6pa30BaHH~e 3JleKTPOAaMH. 
BHYTPH npoMe>KyTKa B~TJ'IrHsaHHH AllH ecex o4epeAH~x cnoee 1 ~HHso-

r 

BbiH 4JleH 11 + OTJlH4eH OT HYilfl. B HAeaJlbHOJii COOCHOJIJ CHCTeMe ee-
l 

JlH4HHa fi B 3TOM 4JleHe paBHa paCCTOHHHIO 4aCTHI..Ibl OT OCH CHCTeM~. 
B HeCOOCHOH CHCTeMe 11 0Cbl0 11 6yAeM Ha3bJBaTb JlOMaHYIO JlHHHIO, COeAH
HHIOIIIYIO l..leHTpbl 3JleKTPOAOB. TorAa B BbiTHrHeaJOIIleM npoMe>KyTKe, Alll'l 
04epeAHOro i -Toro CJlOJ'I paCCTOJ'IHHe Me>KAY HOpMaJlbiO K LleHTpy 3MHT
Tepa H TaKHM CnOC060M onpeAeJleHHOJIJ OCbiO CHCTeMbl paBHO: 
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rAe L- AllHHa BbiTJ'IrHBaiOIIlero npoMe)!(yTKa L=t 1 +ZJ+TCM. pHc.la/. 
8 HOBOH CHCTeMe 0603Ha4eHHH 3HaK yrna OTKJlOHeHHJ'I /pHC, 16/ BBO-

AHTCH 3aMeHoJIJ B <)>OpMyJle /3/ 4JleHa ~ 
f i 

t-1. 
Ha --1

- .rAe t. 1. = o
1

. - r. . 
f · ' I I I 

I 

0TC4eT r; BeAeTCH OTHOCHTeJlbHO HOpMaJlH K noeepXHOCTH 3MHTTepa, 

HaXOAJ'IIIleillcl'l e ero LleHTpe.,llnJ'I BToporo Me>K3JleKTPOAHoro npoMe>KyTKa 
t- 2 = o2 - x/cM. pHc.16/ 111 T.A. 

3aMeTHM, 4To 411eH k e <)>opMyne /2/ y4HTbiBaeT 3<1><!>eKT 11<)>oKycHpoe
KH11 ycKOpHIOIIIHM no!leM, ,llJlH pac4eTa OTKJlOHeHHH l..leHTpallbHOro Jly4a 
CHCTeM~ BCe 4JleH~ <)>OPMYJl /2/ H /3/, CBH3aHH~e C npOCTpaHCTBeH-
HbiM 3aPHAOM, paeH~ HyJliO. 
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PHe.l. a/ CxeMa ~ByXKaeKa~HOH yeKopHTenbHOH Tpy6KHI31. 
6/ CHeTeMa 0603Ha~eHHH H 3HaKOB BenH~HH; 8; - eMe~eHHH 
sneKTpO~OB, f; - $QKyeHWe paeeTOHHHH, 8; - yrnN OTKno-
HeHHH. 

npHMep paC4eTa no onHCaHHOMY MeTOAY AnR 4eT~pex3neKTPOAHOH 
CHCTeM~ npHBeAeH Ha pHc.2 H 3. PeaynbTaT~ 3THX pac4eTOB nony4e
Hbl AnR LleHTpanbHOrO ny4a CHCTeM~. ,[lnR yMepeHH~X CMell.leHHH (8<0,1_a) 
pac4eT, nposeAeHH~H AnR KpaHHHX 4acTH1..1 ny4Ka, noKaa~saeT, 4TO 
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PHe.2. rpa~HKH saBHeHMOeTH yrnoB oT
KnOHeHHH llpH eMe~eHHH pasnH~HhlX 
sneKTpo~oB. ITapaMeTpw pae~eTa: S 
= 0,6; F = 2, z 1 = 0,47 eM, z 2 = 
= 0,98 eM, z3 = 0,2 eM, t; = 0,16 eM, 
r; = 0,28 eM, T; = 2 sB, vdec = 

r __ n Tl , ,..,... ~ <" ..... .... -

_, "'""""' ...... J:!.l'i- .IVU .t\D' ui - u,uJ CM. 
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PHe. 3. ITapaMeTpbi Te ir<e, ~To 

H Ha pHe. 2, HO npH pa3HbiX 
3HaKaX eMe~eHHH. 

CMell.leHHe 3neKTPOAa npHBOAHT nHWb K OTKnOHeHH~ ny4Ka 6e3 H3MeHe
HHR OCTanbH~X HOHOOnTH4eCKHX xapaKTepHCTHK. Ha PHC.2 KpHBaR, 
0603Ha4eHHaR ( 8 1 = 82 = 83 ), noKa3biBaeT BnHRHHe CMell.leHHR 3MHCCHOH
HOrO 3neKTPOAa TeTPOAHOH ABYXKacKaAHOH CHCTeM~, KPHBaR I 8 1 oJ 0, 
82 = 83 = 0 I - BnHRHHe cMell.leHHR BbiTRrHBa~LI.Iero 3neKTPOAa, KPHBaR 
(82 oJO, 8 1 = 8 3 = 0)- BnHRHHe eMell.leHHR yCKOPR~ero 3neKTPOAa 11 KpH
BaR (83 oJ 0, 8 1 = 82 =0)- aaMeAnR~LI.Iero. 0AHOBpeMeHHO, Ha OCHOBaHHH 
peaynbTaToB, onpeAenR~HX BnHRHHe CMellleHHR YCKOPR~LI.Iero 3neKTPOAa, 
MOmHO Ol..leHHTb noBeAeHHe ny4Ka B TpHOAHOH OAHOKaCKaAHOH CHCTeMe. 

0TMeTHM xapaKTepH~e oco6eHHOCTH. ,[lnR OAHOKaCKaAHOH CHCTeMbl 
3HaK OTKnOHeHHR He MeHReTCR H OTKnOHeHHe ny4Ka npOHCXOAHT B CTO
poHy, npOTHBOnonomHy~ CMell.leHH~ 3neKTPOAa. 8 ABYXKacKaAHOH CHCTeMe 

npH nepexoAe aT pemHMa pacceRHHe - pacceRHHe IHanpRH<eHHOCTb 
nonR B YCKOPR~LI.IeM npOMemyTKe MeHbWe HanpRmeHHOCTH nonR B npoMe
myTKe B~TRrHBaHHRI K pemHMY $OKYCHPOBKa-pacceRHHe 3HaK OTKnOHe
HHR MeHReTCR. 8enH4HH~ OTKnOHeHHR MOryT 6~Tb Cyll.leCTBeHHO 60nb
WHMH, 4eM B OAHOKacKaAHOH CHCTeMe, rAe B npHHL!Hne YAenbHOe oT
KnoHeHHe 0/8 = const. Ha6niOAaeMoe B pac4eTe H3MeHeHHe 3TOH senH4H
H~ eCTb cneACTBHe npOBHCaHHR noTeHI..IHana B nponeTHOM OTBepCTHH 
3neKTP0Aa, Y4HT~BaeMoe HaMH B pac4eTaX. 
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Ha PHCJ3 noKa3aHO BnH~HHe 3HaKOB CMe~eHH~ H COOTHOWeHH~ 8 1 1~ 
IKPHBbiM 81 "0 , 8 2 < 0 cooTBeTCTeyeT CMe~eHHe !>1 = -82 I. 

ECnH npHMCM, 4TO cny4aAH~e norpeWHOCTH B B~nonHeHHH H MOHTame 
3neKTpO~OB npH~O~~I K ~TaTH~TH4eCKH He3aBHCHM~M cpe~HeKBaApaTH4-
HblM CMe~eHHRM 0 = OJ "' 02 = 03 ,TO MOmHO onpeAenHTb pe3ynbTHPYIO
t.lee CpeAHeKea~paTI-14HOe OTKnOHeH!-1e ny4Ka (} nns KaK 

2 2 2 2 
(}rms = (} _ + (} _ + (J _ • /7 I 

1a 1 =a.a2 =a 3 =o la2 =o,o1 =o3 =o lo3 =8,o 1 =o 2 ~o 

Ha pHc.4 np11ee~eHbl KPHBble, xapaKTepH3YIO~He enH~HHe cny4aAHblX 
OWH60K B 4eTblpex3neKTpO~HOA CHCTeMe. KpHBaR, o603Ha4eHHaR CHM
eonoM o, noKa3biBaeT Beni141-1HY CMe~eHHR 0, npHBO~R~YIO K B03HI-1KHO
BeHHIO yrna OTKnOHeHHR (}nns = 1° B llJYHKi..!l-11-1 COOTHOWeHI-1R HanpR>KeHHR 
YCKopeHHR 1-1 BbiT~rHBaHI-1R r. BTopoA KP11BOA (fJrms I 8) noKa3aH XO~ 
3aBHCI1MOCTH BenH4HHbl OTHOCHTenbHOro cpe~HeKBa~paT!-14HOrO OTKno
HeHI-1~ ny4Ka OT COOTHOWeHH~ HanpR>KeHI-1A r.H3 3TI-1X KPHBblX BH~HO, 

4TO no Mepe pacTa eenH41-1Hbl r AOnyCKH Ha BblnOnHeH!-1e 3neKTpO~OB 
CY>KaiOTCR. Ha KOHKpeTHOM npHMepe /pHc,4/ MO>KHO Bi-'l~eTb, 4TO,C4H
TaR AOnyCTHMblMH OTKnOHeHH~ nopR~Ka 0,1°+0,2~ OTKnoHeHH~ OT CO
OCHOCTH ~onyCTI-1Mbl B npe~enax 15+30 JLM /~nR r<l 0/, 

B cny4ae npHMeHeHHR cMe~eHHR 3neKTpo~oe AnR t1JopMHpoeaH!-1R 
1-13 11 3neMeHTapHbiX11 ny4KOB O~HOrO ny4Ka C 06~11M llJOKyCOM, BH~HO, 
4TO HaH6onee 3llJ!lJeKTHBHO BnHReT Ha OTKnoHeH!-1e ny4Ka CMe~eHHe 
BbiT~rHBaiQ~ero 3neKTpo~a. MeCTOHaXO>K~eHHe llJOKyca CHCTeMbl, O~HaKO, 

6y~eT Tor~a CHnbHO 3aB!-1CeTb OT COOTHOWeHHR HanpR>KeHHA r.npHMe
~~~~!~~ ~ .. ~~ ::::--:--~~;~ ~~-~~~;'i Ci-..i~~~n.,,n .,Y\...r\UfJ)"fiUll\t::l u ;.:JJI~K T POAa XOTfl H Me

Hee 3$$eKTHBHO, HO o6na~aeT TeM npeHMy~eCTBOM, 4TO yron OTKno
HeHHR H $OKYCHOe pacCTORHI-1e B o6naCTI1, COOTBeTCTBYIO~eA peanbHO 
11Cnonb3yeMblM BenH411HaM r, npaKTH4eCKI1 nOCTORHHbl, 3aMeTHM, 4TO 
nOCKOnbKy CBR3b (}l C eenH4HHaMI1 CMe~eHHA 81 H o2 nHHeAHa~, TO 
~nR nony4eHHR 06~ero $OKYCa CHCTeMbl MHOrHX 113neMeHTapHbiX11 ny4-
KOB Tpe6yeTCR TOnbKO BblnOnHeH!-1e ycnOBHR nponOpi..!HOHanbHOCTH CMe
~eHHA anepTyp, llJOPMHPYIO~HX 3TH ny4KH, OT 11X paCCTORH11R OT o6~eA 
OCI1 CI1CTeMbl. 
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PHc.4. Cpe~HeKBa~paTH~Hoe oTKno
HeHHe ny~Ka fJ rms 113-3a cny~ali
Hoil TIOrpemHOCTI1 MeXaHH~eCKOH 
IDCTI1POBKI1 3TieKTPO~OB 11 Ben11~HHa 
CMe~eH11R, ITpi1BO~R~aH K OTKnOHe
H11ID B ]

0 
lnapaMeTpbJ CI1CTeMbJ, 

KaK 11 Ha p11c.21. 

.. 

Ecn11 npHMeHHTb npe~no>KeHHYIO cxeMy pac4eTa ~nR L!eHTpanbHoro 
ny4a HOHOOnTH4eCKOA CHCTeMbl H C4HTaTb Ka>K~bli:1 Me>K3neKTPO~Hbli:1 
y4aCTOK o~HHM cnoeM, a ~nR pac4eTa $OKYCHbiX paccTORHHA nonb3o
BaTbCR KnaccH4ecKoA llJopMynoA AeeHccoHa-K3nb6HKa, To nony411M 
aHani1TH4eCKOe Bblpa>KeHHe, CBR3b1BaiO~ee yron OTKnOHeHHR ()l Ha BbJ
XO~e 113 Ci-'ICTeMbl C eenH4HHaMH, xapaKTepH3Y~HMH ee reoMeTpHIO 
1-1 npHno>KeHHble noTeHL!I-1anbJ /eM. pHc.la/, e BHAe 

()l 
1 r a -l/2 1 r 
~ 18 I( 1 -"FH2(r+ t) - 2(r+1)1+ 82 F(r+1) l,/B! 

nonHOCTbiO coena~a10~eM c paHee ony6nHKOBaHHbJMH /cM.,HanpHMep,l51 /. 
AnR npoeepKH MeTo~a pe3ynbTaTbl pac4eToe 6blnH cpaeHeHbl c pe-

3ynbTaTaMH 3KCnep!-1MeHTOB, npHBe~eHHbiX el61 /CM, pHc.5/, a TaK>Ke 
~aHHblMHI51 /CM, pHc,6/, 
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PHc,S, CpaBHeHHe pe3ynbTaTOB 
pac~eTa C 3KCrrepHMeHTOMI61. 
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P11c.6. CpaBHeHHe pegynbTaToB 
pac~eTa c 3KcrrepHMeHToM/5/ 
I I I pac~eT no ~-,:~e;ro~y 17 I 
I 21 - II - ;5; 
IJI _ II 181 
14/ II 

, OTIHCaHHOMY B 
Hameli pa6oTe. 

Pe3ynbTaTbl ~nOHCKOH rpynnbl~l nony4eHbl ~n~ HOHOOnT!-14eCKOH 
CHCTeMbl, OnTHMH3HPOBaHHOH C T04K11 3peHH~ nony4eHHR ny4Ka C MHHH
ManbHOH yrnoeoA pacxo~HMOCTbiO. 3KcnepHMeHT npoeo~Hnc~ Ha ny4Ke 
C yrnOM paCXO~HMOCTH 0,2°-0,7° H Ha llJOHe TaKOH He60nbWOH yrno
BOH paCXO~HMOCTH MO>KHO 6bJnO 4eTKO Bbl~enHTb 3llJ!lJeKT OTKnOHeHH~ 
ny4Ka Aa>Ke AnR o4eHb Manblx cMe~eHHA 3neKTpo~oe. 3KcnepHMeHT OK-
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P~A*CKOH rpynn~/S/ B 3TOM OTHOWeH~~ MeHee TO~eH, ~3-3a 6onbWeH 
yrnOBOH paCXOA~MOCT~ ny4Ka /1,5°/ , 

CpaeHeH~e 3Kcnep~MeHTanbH~X pe3ynbTaToe /p~c.5/ c pe3ynbTa
TaM~ pac4eTa noKa3~BaeT o4eHb xopowee Ka4eCTeeHHoe ~ Kon~4ecT

eeHHoe coenaAeH~e AnR cny4aR 81 = 8 , 8 2 = 0 /T. e. AnR cMellleH~R e~
TRr~ea~ero 3neKTPOAa/. 3ToT pe3ynbTaT nony4eH np~ npeACTaeneH~~ 
ecex 3neKTPOAOB c~cTeM~ e pac4eTe e B~Ae A~a~parM HyneeoH Ton
lii~H~. Pe3ynbTaT~ AnR cny4aee 81 = 82 = 8 ~ 81 = 0, 82 = 8 /cMellleH~e 
3M~CC~OHHOrO ~ YCKOPR~er9 3neKTPOAOB COOTBeTCTBeHHQ/ KOn~4eCT
BeHHO coenaAa~T XY*e /Kp~e~e, npoBeAeHH~e *~PHOH 4epTOH/. np~-

4~HOH RBnReTCR cn~WKOM AaneKaR ~Aean~3a~~R C~CTeM~ /TOnlii~Ha 
YCKOPR~ero 3neKTPOAa t3 3AeCb no nOPRAKY Ben~4~H~ coenaAaeT 
c Me*3neKTPOAH~M paccToRH~eM z 2 (t3 - 0,6 z2 ) • Y4eT 3TOH oco6eHHo
cT~ C~CTeM~ 3neKTPOAOB, npoeeAeHH~H nyTeM nOACTaHOBK~ B ~OpMyny 
AnR onpeAeneH~R ~OKYCHOrO paCCTORH~R n~H3~ noTeH4~ana, COOTBeT
CTBy~ero peanbHOH reoMeTp~~ 3neKTPOAOB, cpa3y np~BOA~T K BOC
CTaHOBneH~~ KOn~4eCTBeHHOrO COrnaC~R pe3ynbTaTOB pac4eTa C 3KC
nep~MeHTOM, xapaKTepHoro AnR cny4aR 81 = 8, 82 = 0/Kp~eaR, npoee
AeHHaR TOHKOH 4epToH/. Ha ocHoeaH~~ 3Toro np~Mepa MO*HO peKOMeH
AOBaTb AnR OnT~K~, COAeP*allleH 11ToncT~e 11 3neKTPOA~ ( t > 0,3 z ) , 
np~eM, CBOARLII~HCR K np~MeHeH~~ AnR pac4eTa COOTBeTCTBY~~~X ~o
KYCH~X paCCTORH~H ~OpMyn~ ~eB~CCOHa-K3nb6~Ka 

( = 
4¢o 

/9/ 
E 1 - E 

4TO o6ecne4~eaeT T04HOCTb pac4eTa, HY*HY~ AnR e~nonHeH~R onT~K~ 
C 3aAaHH~M MeCTOHaXO*AeH~eM o6lllero ~OKyCa C~CTeM~ 113neMeHTapH~X11 

ny4KOB. 
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AHTPHX 0., KoanoacKH 3.A. 9-82-935 
0TKnOHeHHe ny~KOB B HeCOOCHWX HOHOOnTH~eCKHX CHCTeMaX 

OpeACTaaneHw peaynbTaTw pac~eTa anHRHHA cM~eHHR 3neKTPOAOB Ha oT
KnoHeHHe ny~KOB B MHOr03neKTPOAHWX HOHOOnTH~eCKHX CHCTeMaX, npoBeAeHHOro 
Ha OCHOBe nHHeHHOH onTH~eCKOH MOAenH, Oony~eHW AaHHWe AnA onpeAeneHHR 
AOnyCKOB ~CTHPOBKH 3neKTPOAOB H ~OpMHPOBaHHA O~ero ~Kyca MHOrHX 
113neMeHTapHwx" ny~KOB nyTeM cMe~eHHR 3neKTpQAOB. PeaynbTaTw Ka~ecTaeHHO 
H KOnH~eCTBeHHO COrnacy~TCA C 3KCnepHMeHTOM. 

Pa6oTa awnonHeHa B fla6opaTOpHH AAepHWX peaKL4HH 011RH. 

C~eHHe 06~eAHHeHHOro HHCTHTyTa RAePHWX HccneAOBaHHH. AY6Ha 1982 

Dietrich J., Kozlowski Z.A. 9-82-935 
ton Beam Steering by Aperture Displacement 

The steering of ion beamlets in a multistage accelerating structure, 
calculated using a linear optical model has been studied. The beamlet 
steering resulting from aperture displacement and the errors due to 
mechanical alignment inaccuracies has been obtained. The computation re
sults are in good agreement with other experimental and theoretical studies. 

The investigation has been performed at the Laboratory of Nuclear 
Reactions, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1982 

OepeaoA O.C.BHHorpaAoaoH. 


