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KaK OTMel!aJIOCb B pa6oTe [1], .n:ocTaTO'IHO BbIC0KaJI TO'IHOCTL .n;narHo

CTIIKII nyl!Ka OTpIIn;aTeJILHLIX IIOHOB no 3JieKTPOHaM 06.n;npKII ,Zl;OCTIIraeTCJI 

npII ero 30H,Zl;IIpoBaHIIII Jia3epHLIM II3JIYl!eHIIeM OllTIIMaJILHOll llOJIJipII3aD;IIII. 

B 3TOM cJiy'lae 3JieKTpOHLI,pom.n;a10m;1IeCJI npII OKOJIOnoporoBOll O.n;HO<pO

TOHHOll 06.n;npKe IIOHOB (3JieKTpOHLI <pOT006.n;HpKII), C BLICOKO:i:i: TO'IHOCTLIO 

llOBTOpJIIOT BeJIII'llIHY II HanpaBJieHIIe IIX CKOpOCTII. O.n;HaKO nepe.n;aBae

MaJI 3JieRTpOHaM IIH<pOpMan;IIJI MOJReT IICRaJRaTLCJI B .n;narHOCTII'leCROM yc

Tpo:i:i:cTBe Ha 3Tane BLIBO.n;a II3 nyl!Ra. BeJIII'IIIHa II xapaRTf:P IICRaJReHIIJI 

3aBIICJIT OT TIIna ycTpo:i:i:cTBa II o6ycJIOBJieHLI .n;BYMJI llplI'IIIHaMII. IlepBaJI 

- CBJI3irna C HecoBeprneHCTBOM ycTpO:i:i:CTBa II MOJReT 6LITL YlITeHa rrpII ero 

KaJIII6poBRe TeCTOBLIM 3JieKTpOHHLIM rry'IROM. ,l(pyraJI - o6ycJIOBJieHa BJIIIJI

HIIeM 3JieRTpOMarHIITHOro llOJIJI rryl!Ra IIOHOB Ha II3MepJieMLie aHaJIII3aTopoM 

xapaRTepIICTIIKII IIOTORa 3JieKTpOHOB. B .n;aHHOll pa6oTe·rrpoBe.n;eH aHaJIII3 

noro 3<p<peRTa .n;JIJI' 180° MarHIITHoro aHaJIII3aTopa c O.n;HopO.n;HLIM rro

JieM pa3JIII'IHO:i:i: BeJIIIl!IIHLI. IlpII q>OpMIIpOBaHIIII 30H.n;Hpyrom;e:i:i: MIIIIIeHII Ha 

rpaHIID;e rroJIJI .n;aHHLI:i:i: aHaJIII3aTop 06ecne1IIIBaeT Heo6xo.n;nMLie II3MepeHIIJI 

II MIIHIIMaJILHoe BpeMJI Haxom.n;eHIIJI HOCIITeJie:i:i: IIH<pOpMaD;IIII B o6JiaCTII 3<p

<peRTIIBHOro IIOJIJI rryl!Ra [2]. 
,ll;BIIJReHIIe 3JieKTpOHa B 3JieRTpoMarHIITHOM (Et, Ht)-rroJie onIICLIBa

eTcJI .n;H<p<pepeHD;IIaJILHLIM ypaBHeHIIeM .n;JIJI IIMITyJILca BO BpeMeHII t 
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(1) 

r.n:e e , p II lf - aapJI.n;, IIMIIYJILC II CKOpOCTb 3JieRTpOHa B e.n;IIHIIn;ax crcs. 
IlocJie.n;Hne BeJIII'lIIHLI CBJI3aHLI .n:pyr c .n;pyroM l!epe3 ero Macey ll3BeCTHLIMll 

COOTHOIIIeHIIJIMII: .P = 1me V , 1 = (1 - /32t 0
·
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ll /3 =I V I /C. ,ll;JIJI aHa

JIII3IIpyeMo:i:i: CllTyaD;IIll BeJIII'llIHLI /3 II I COBna.n;aIOT C peJIJITllBllCTCKIIMll 

rrapaMeTpaMII rryl!Ka. BLIBO,Zl; II aHaJIII3 3JieRTpOHOB ,Zl;JIJI .Zl:BYX BapnaHTOB 

IIOJIOJReHIIJI MllIIIeHll (1 n 2) CXeMaTlll!eCKII npe.n;cTaBJieHLI Ha pnc.1. B MO

.n;eJIII 6eCROHe1IHoro paBHOMepHO 3apJIJReHHoro D;llJIIIH.n:pa pa.n;nycoM Rb Ha 

y'laCTRe .n;narHOCTllKII rryl!Ra (3) TOROM I; cymecTByIOT TOJILRO pa.n;naJIL

HaJI Ebr II aRCllaJILHaJI Hb0 ROMIIOHeHTLI ero 3JieRTpll1IecKoro ll MarHllTHoro 

IIOJiefi: 
2 . I; { r , rrpn r ~ Rb 

Ebr(r) ={JC. Rl x RVr , npn r >Rb; 

Hb0(r) = /3 · Ebr(r) ; (2) 

r.n:e r - paccTOJIHlle OT OCH rryl!Ra. By;n;eM IIOJiaraTL, 'ITO MarHIITHOe llOJie jj 
aHaJIII3aTopa HanpaBJieHo rrapaJIJieJILHO ocn X. Tor.n;a .n;JIJI rrpe.n;cTaBJIJIIO

mnx IIHTepec rrpoeRD;IIfi nMnymca 3JieKTpoHa P., n Py c rrepBoHa'laJILHLIMII 
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Roop,zurnaTaMH X 0 H Y0 no;:ryqnM cJie.zzyrom;ne ypaBHemm: 

dP., = F(Y)Xo . dPy = F(Y)Y - eH(R - y + Y.,) 
dY ' dY CJ2R(Y - Y.,) - (Y - Y0 ) 2 

(3) 

F y - --======== - - ---- X 
2e · R · T; ( 1 R - Y + Y0 ) 

( ) - C 2 J2R(Y - Y.,) - (Y - Y.,)2 (32 R 

x { 1 , npn I Y I~ JI - X; 
(X; + Y 2

)-
1 

, npn I Y I> JI - X; , 

r,n;e yqTeHa CBJI3I, Mem.zzy t, Y H (3 Ha He :B03MYllleHHOH IT)"IKOM ITOJI)'Kpyrosoii 
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Pe:c.1. CxeMa H3MepeHHil napaMeTpoB ny'IKa oTpnI(aTeJIJ,HhlX no

HOB no :rneKTpOHaM o6wipKn 

TpaeRTopnn 3Jie1npoHOB pa,n;nycoM R = 1 f3meC /eHRb, IlpH 3TOM Be

JIHqHHhl R, Y, X 0 H Y., Bhlpa.lKeHhl B OTHOCHTemHhIX e,n;nHm:~ax R pa,n;nycy 

nyqRa. qHCJieHHhle perneHHJI 3THX ypaBHeHHH ,Zl;JIJI COCTaBJIJIIOID;HX HM

nymca 3JieRTpoHa, o6ycJIOBJieHHhIX ,n;eil:CTBHeM TORa nyqRa, HMeIOT BH,n;: 

2e · J. 
Px(Y) = ~ · Xo · R · [Fl(Y)/(3

2 
- F2(Y)] ; (3) 

H 

Pyb(Y) = 
2
~/; · R · [F3(Y)/(32 

- F4(Y)] . (4) 
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<DyHRUHH Fl(Y), F2(Y), F3(Y) n F4(Y) .n;JIJI Y 2: 1 H HeRoTophlx 3Ha

qeHHil: R, X 0 H Y0 rrpe,n;cTaBJieHhl Ha pHc.2,3. 
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Pe:c.2. <l>ymm.nn Fl(Y) " F2(Y) /\JIJI pa3JH1'111MX :111a•1e1111il H. 
·xo ll Yo 

13 paccMaTpHnaeMOM ycTpoiiCTIJC xapaRTepHCTHKH rr~·q:na n (X'. X) 
- q>a30IJOii IIJIOCROCTH orrpc,n;CJIJIJOTCJI ITO pacIIJH',Zl;<'JIPHHJil\l IlJIOTHOCTJI :-).ll('K

TpOHOIJ Il,Zl;OJII, OCH .,yd Ha .D:CTCRTOpc D rrpII pa3JIHqm,rx i;oop,n;Hmnax x,, 
30H,n;Hpy10m;eii MHill<'HH 1. 13 CIJJI3H c TCM, qTO 3anm·1u.IOCTH Fl(J') u F2(1 ·) 
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6bICTpo BbIXO.lUIT Ha aCIIMITTOTIIRY, BJIIIJIHIIe ny-crna Ha 3TII II3MepeHIIJI xa
paRTepII3yeTCJI neJIII'lllHOH c5X~ = PxlmaxCX0 , Y0 )/,/JmeC. MaRCIIMafilHOe 
3Ha'leHIIe Pxlmax/ Ii JJ.JIJI JJ,aHHoro R nbI6IIpaeTCJI cpeJJ.II HopMIIponaHHhlX Ha 
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Pnc.3. <I>ymnum F3(Y) 11 F4(Y) .l(JJJI pa3JIM'Illhlx 3Ha<IeH11i! R, 
X 0 II Yo 

TOK aCIIMITTOTIIR BbipalKeHIIJI (3) JJ,JIJI pa3JIII'lHbIX ROOpJJ.IIHaT 3JieRTJ)OHOB Xo 
II ~' ITO ccqcHIIJO nyqRa. Ilptt norrycrttMhIX B03Mymemrn:x oX'b"' 2· 10-4 pa.a 
H ~ = O, 79 (Eu_= 600 M 3B), 3To cooTneTcTByeT MaRCIIMafilHI,IM TORaM 
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Ii ~ 400 MA npII R=40 II I; ~ 550 MA ITPII R=20. .Il:JIJI HepeJIJITIIBIICT~ 
CRIIX IIOHOB BJillJIHIIe ny'!Ra npOJIBJIJieTCJI 6bICTpee II BbI3bIBaeT B031fYIIJ;eHIIe 
c5X~ ~ 10-3 paJJ. yme npII TORax I;~ 3 MA JJ.JIJI /3= 0,12 (EH-= 7 M3B) II 
R=lO. 

BoJMy:rn;eHIIe IIMnym,ca Pyb II3-3a BOJJJ.e:il:cTBIIJI noJIJI ITy1lRa ITPOJIBJIJI
eTcJI B JJ.OITOJIHIITeJinHOM CMe:rn;eHllll ROOPJJ.IIHaTbI yd 3JieRTpOHa Ha JJ,eTeRTOpe 
npII qrnRCIIponaHHOM ITOJIOlKeHIIII MIIIIIeHII 2. B ceyqae MaJioro OTRJIOHe
HIIJI TpaeRTOpIIII 3JieRTpOHOB OT IlOJIY.ORPYlKHOCTII paJJ,llyca R 3TO ITpIIBOJJ,llT 
R CJieJJ,yJO:rn;e:il: OIIIII6Re n onpeJJ,eJieHIIII BeJIII'lIIHbI IIMITymca 

2R+Yo 

c5P = e. R · I; J F3(Y)//3
2 

- F4(Y) dY. (6) 
P /31meC3 J2R(Y - Y;,) - (Y - Y;,)2 

Yo 

qIICJieHHOe IIHTerpIIponaHIIe 3TOro BbipalKeHIIJI, HanpHMep, JJ.JIJI MIIIIIeHII C 
Y0 = 0 II pa3JIII'lHbIX X 0 • IIpHBO!lHT K MaKCHMfillbHbIM TOKaM rryqKa Ii"' 200 MA 
(R=40) n I;~ 300 MA (R=20) npII /3= 0,79 II JJ.OIIYCTIIMOM B03My:rn;e
HIIII c5P / P ~ 2 • 10-4

. B HepeJIJITIIBIICTCROM ceyqae c /3= 0, 12 noeyqaeM 
I;~ 5 MA ITPII R=lO II c5P/P ~ 2. 10-3. 

TaRIIM o6pa30M, nponeJJ,eHHbIH aHaJIII3 ITORa3LIBaeT, 'ITO MeTOJJ. JJ,llar.! 
HOCTIIRII ny'!Ra OTpIIu;aTeJII,HbIX IIOHOB ITO 3JieRTpoHaM q>OT006JJ,llpRll MOlKeT 
6LITI, ycneIIIHO IICITOJII,30BaH JJ.JIJI JJ,OCTaTO'lHO IIHTeHCllBHbIX peJIJITIIBIICTCRIIX 
ny'IROB, HanpIIMep, B ITpoeRTIIpyeMbIX ycROpIITeJIJIX JJ.JIJI 3JieRTpOJIJJ,epHoro 
crroco6a IlOJiy'leHIIJI 3Heprllll II TpaHCMyTaU:IIII paJJ.IIOaRTIIBHbIX OTXOJJ.OB [3-
6]. BoJiee JJ,eTamHoe II3ytJeHIIe paccMoTpeHHI,IX 3q>q>eRTOB JJ.JIJI JJ.PYrIIx pa
JJ.IIamHLIX 3aBIICIIMOCTeH IIJIOTHOCTII TORa llOHOB, C yqeTOM Ha'!aJII,HI,IX pac
npeJJ,eJieHHH 3JieRTpOHOB no yrey ll llMnymcy, Tpe6yeT CJIOlKHOro 'lllCJieH
Horo MOJJ,eJIIIponaHIIJI ll3-3a pa3JIII'IHOH CllMMeTpllll IlOJie:ii IIY'!Ra ll aHaJIII-
3aTOpa. 

AnTOp BLipamaeT 6JiaroJJ,apHoCTn 9.A.11epemIIITe:iiHy aa rrJioJJ,oTnop
Hoe o6cy)KJJ.eHlle IIOJiy'leHHbIX pe3ymTaTOB. 

JI11TepaTypa 

1. Artiomov A.S. - JINR Preprint E9-96-200, Dubna, 1996. 
- Proc. of the Fifth Europ. Part. Accel. Con£., Sitges (Barcelona), 
10-14 June 1996, V.2, P.1654-1656. 

2. Artiomov A.S., Vaganov N.G. et al., IEEE Part. Accel. Con£., 
6-9 May, 1991, San Francisco, California, V.3, P.1573-1575. 

3. Martin S., Planner C.W. - Proc. of the Third Europ. Part. 
Accel. Con£., Berlin, 24-28 March 1992, V.1, P.435-437. 

5 



4. Jason A.J., Woods R. - Proc. of the Fourth Europ. Part. Accel. 
Conf., London, 27 June - 1 July 1994, V.3, P.2684-2686. 

5. Mizumoto M., Kusano J. et al. - Proc. of the 18-th Intern. 
Linear Accel. Conf., Geneva, 26-30 August 1996, V.2, P.592-596. 

6. Wangler T.P., Bill~n J. et al. - ibid, P.749-751. 

PyKOIIllCb IIOCTYIIHJia B ll3.l{aTeJibCKllH OT.l{CJI 

24 Maprn 1997 ro.l{a. 

6 

,t 
'\ 

Index 

E7-93-274 

.IU4-93-325 

.IU ,9, 13-93-459 

E7-94-19 

94-55 

E2-94-95 

.IU 4-94-269 

E7-94-270 

El3-94-290 

E2-94-347 

E4-94-370 

E4-94-386 

D2-94-390 

The Publishing Department 
of the Joint Institute for Nuclear Research 
offers you to .acquire the following books: 

Title 

Proceedings of the International School-Seminar on Heavy Ion Physics. 
Dubna, 1993 (2 volumes, 498 and 590 pp., stiffened cover, in English) 

Proceedings of the Workshop «Activation Analysis in Environment 
Protection». Dubna, 1992 (in Russian and English) 

Proceedings of the II Workshop on JINR Tau-Charm Factory. Dubna, 
1993 (266 p. in Russian and English) 

Proceedings of the International Conference on Dynamical Aspects 
of Nuclear Fission. Smolenice, 1993 (318 p. in English) 

Proceedings of the International Bogoliubov Memorial Meeting. Dubna, 
1993 (216 p. in Russian and English) 

Proceedings of the International Symposium «Dubna Deuteron-93». 
Dubna, 1993 (390 p. in English) 

Abstracts of the XXX Conference on Low Temperature Physics. Dubna, 
1994 (2 volumes in Russian and English) 

Proceedings of the Workshop on Physical Experiments and First Results 
on Heavy Ion Storage and Cooler Rings. Smolenice, 1992 (324 p. · 
in English) 

Abstracts of the 17th International Conference «Nuclear Tracks in Solids». 
Dubna, 1994 (296 p. in English) 

International Workshop «Symmetry Methods in Physics». In Memory 
of Professor Ya.A.Smorodinsky. Dubna, 1993 (2 volumes, 602 p. 
in English) 

Proceedings of the IV International Conference on Selected Topics 
in Nuclear Structure. Dubna, 1994 (412 p. in English) 

Proceedings of the VI Trilateral German-Russian-Ukrainian Seminar 
on High-Temperature Superconductivity. Dubna, 1994 (340 p. in English) 

D.I.Blokhintsev. Proceedings of the Seminars. Dedicated to the 85th 
Anniversary of the Birthday of D.I.Blokhintsev. Dubna, 1995 (271 p. 
in Russian and English) 


