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KonneKTnBHOe nnaeilaoe ycKopeane noH0B 

ITpoBeAeHO TeopeTH'leCKOe paccMOTpeane H nonytieHO 3KCnepHMeHTanbHOe llO.ll

TBep)KJleHHe BO3MO)KHQCTH UOCTpOeHH51 ycxopeTensi, OCHOBaHHOro Ha HOBOM KOnnex

THBHOM npHHUHne YCKopeHHSI, npeo.no>KeHHOM B.H.BexcnepoM. PaCCMaTpHB8lOTC51 cno

co5bI C03A8HH51 cryCTKa C 6onbWHM ~rncnOM '18CTHU, ero ycxopeHHSI H no.11.nep>KaHHH 

DOCTOSIHCTea ero pa3Mepos. 113 p8C'leTOB YCTO:li:"IHBOCTH cryCTK8 BbIBeJJ.effbI onpe

.aeneHHb10" ycJtOBHSI Ha KOHI10HTP8ItHJO "i8CTHU, 8 T8K)K8 ea BH8WHH8 snexTpOMarmi:T

HblB nonH, npR KOTOpblX B03MO>KHO nony'IBHHe OilTHMam,HbIX pa3Mepos crycTxa. I1po
B0JleHHbl8 3KCnepnMBHT81lbHbl8 pa5oTbI nonnocTbIO cornacyIOTCSI C JJ.8HHblMH paC'le~ 

TOB. PacCMOTpeeae pa3nH'IHblX cnoco6oB noa,.a,ep>KaHHH DOCTOSIHCTB8 p83Mepos crycT

Ka .a.ano B03MO>KHOCTb Bbl6paTb Hae.6onee 34>lpeKTHBHblA H 3KOHOMH'10CKH BblrO.a,Hblfl:1 

KOTOpblA H peanH3YBTCSI ea Mo.a.ene yCKOPHTensi. OcnoeaH Bbi60p ycKOpHIO!lleD CH

CT0Mbl, .ans KOTOpOA npose.a.em,1 pBC'10Tbl 3lp4leKTHBHbIX 3neKTpH'leCKHX noneft H no
KB38HO, 'ITO OHH 3Ha-i:aTenbHO npeeoCXO.ll.SIT nonr1aeMbl8 B HBCTOSIUJ:ee BpeMSI B 

neACTBVIOlllHX yCKOPIIT0JUtx. • 

IlpenpHHT 06~enHHeHHOro HHCTHTyTa SIJ18pHbIX HCCnenoBaHHI. 
ny6Ha, 1967. 

Veksler V.L, Sarantsev ·V;P;, Bonch-Os'molovsky A.G., P9-3440 
Dolbllov G,V,, Ivanov G.A., · Ivanov I;N;, Iovnovitch M,L., 
Kozhu.khov I.V,, Kuznetsov A.B~; Makhan'kov V.G., 
Perel'steln E.A., Rashevsky V.P., Reshetnlkova K.A., Rubin N.B., 
Rubin S,B,, Ryl'tsev P,I:, ·Yarkovoy o.r.· 

Collective Linear Acceleration of Ions 
A posslblllty ~ building an accelerator ~sed on a· new collectlve 

principle of acceleration (suggested by V,L Veksler) Is· theoretically 
considered and proved by experiment. The methcx:ls , of creation gf a. 
bunc}-,1 with a lar-ge number of particles, its acceleration arrl supporting the sta
bility of Its size are- considered. Cetr-ain conditions for the particle con- · 
centration as well as for- the external electr-omagnetlc flfields, ·at which 
it is possible to obtain a bunch of an optimum size, ar-e drawn from the 
calculations of the bunch stablllty. The exper-lments performed agree 
entir-ely with the calculation data. Consideration of different ways of 
suppor-ting. the bunch sta.blllty gives the possibility to choose the most 
effective and economically advantageous one, which ls realized at the 
acceler-ator- model.· A choice of the accelerating system, for which the 
calculations of the effective electrical fields are made, ls grounded.. It ls 
shown that these fields · exceed considerably those obtained. at present 
in the oper-ating accelerator-s. '. 

Prepk"int. Joint Institute .for .Nuclear Research. 
Dubna, 1967. 

l 

j 

'°""I.¼•,··-.,-· ·,·""',lP'·~.'~•.,,,.,...,,0, .. ·"""·-·.,...'·=·,,..,-, -~·"''' ;ey,,,,~/ 

~' :.;,-~?'-~' ( r / / 



P9 • 3440 - 2 

IBJ1. BeKcJiepl, B.Il. Capam-1eB, A.r. B0Ht1-0cMoJ10BcKHH, 

r .B. ~oJI6HJios, r .A. l1aattoa, H.H. 11Battos, 
M.8. 11oan~BHtJ, 11.B. Ko)Kyxoa, A.~. Ky3HeQoB, · 

B.r. MaxaHbKOB, 3.A. IlepeJiblllTeHH, B.Il. PallleBCKHti:, 

K.A. PellleTHHKona, H.B. Py6HH, C.B. Py6HH, 

Il.11. PbIJibQeB, P.11 . .HpKoaottl 

KOJIJIEKTJ1BHOE JU1HEttHOE YCKOPEID1E HOHOB 

,lloKnan Ha IV Mem:nyuaponHolt KOHcpepeHUBB 

no YCKOpBTenHM CllJA, KeM6pBn)K, 1967 • 

U6'!it!ti~m~~m •• !l Kl-It;:~ I 
2,g;1:p1J~& 11.::c.1e;:.1JMi:r.f,l 

5Wa;JiZ,j0TEVi/\ __ • 



.BBeAeH11e 

Eb!CTpOe pa3Bl!Tll8 qlH311KII Bb!COKIIX: 9Heprm1 np11Beno K PS!AY OTKpb!Tllfi 5onh

woro 3Hl'l'i8HIISI, 0AHaKO Ha116onee IPYHAaMeHTanhHbie 3aKOHOMepHOCTH Mllpa aneMeH-

TapHbIX: 'iaCTIIU CMOI"yT 5bITh, nO-BHAIIMOMy, ycTaHOBneHbl lll noHSITbl TOnhKO B 

TOM Cny'iae, KOI"Aa 6yAyT C03AaHbl ycKopnTen11, .c1a10mne nOTOKII 'iaCTHU C 9H8P•· 

raefi B COTHH II Tb!CSl'ill MnnnnapAOB aneKTPOHBOnhT • B HaCTOSIIUefi pa6oTe noKa-

3aHa B03MOJKHOCTh ocymeCTBnSHIISI HOBOJ""O np1rnu11na YCKOpeHIISI aapS!lKSHHblX: 'iSCTHU, 

KOTOpb!fi OCHOBSH Ha acnonh30BaHIIII KonneKTIIBHOJ""O B3aHMOAefiCTBIISI. 11neg 9TOJ""O 

/1/ 
MSTOna, Bb!CKa3aHHaSI HeCKOnhKO' neT Haaan B.11. BeKcnepOM , COCTOIIT B TOM, 

'iT05bl nnn ycKopeHIISI HOHOB 11cnonh30BaTh nong, B03HHKSIO!Illl8 np11 B3allMOA8fiCTBIIII 

crycTKa co CTpyefi aneKTpOHOB, IlOTOKOM aneKTpOMaJ""HIITHOJ""O 11any'i8HIISI 11nn BHYTPII 

ABYX:KOMilOHeHTHOJ""O crycTKa • .Unn ocymeCTBneHHH KonneKTIIBHOJ""O ycKopeHIIH Heo5-

X:OAHMO C03/].SH118 3aplllK8HHOJ""O ABYXKOMnoHeHTHOJ""O cryCTKa, COCTOll!Uero H3 aneK

TpOHOB, ABIII"SIOIUIIX:CSI BO BH8WH8M none no 3aMKHYTbIM TpaeKTOPIIHM, 11 nonOlKl!Tenh

HblX IIOJIOB, 3aX:BS'i8HHbIX BHyTph aneKTpOHHOro cryCTKa. t{acno IIOHOB, ,({OnlKHO 

,5b!Th OT!IOCIITenbHO HeBenllKO, Ecna nnoTHOCTh aneKTpOHOB B cryCTKe AOCTaTO'iHO 

Ben11Ka, TO aneKTpll'i8CKOe none, ynepJKIIBaIOIUee IIOHbl Ha Il0B8pXHOCTII aneKTpO!I

!IOJ""O crycTKa, TaKlKe MOlKeT 5b!Th cnenaao O'IS!Ih 5onhllllIM. Enaro,t:lapg ,9TOMY 

coanaeTCSI B03MOJK!IOCTh C IlOMO!Ilh!O KSKIIX-n1160 aneKTpOMaI'HIITHb!X nonefi ycKo

PHTh aneKTpOHHbifi crycTOK C 38XB8'i8H!Ib!MH BHY1:_Ph ero IIO!IaM KaK uenoe no O'IS!Ih 

Bb!COKIIX 9Hepr11fi. 

PaC'I8Tbl Il0K83b!Ba!OT, 'ITO yJKe B HaCTOHIUee BpeMH BITOnHe B03MOlKHO 9KCITe

PIIM8HTanbHO ocymecTBIITb TSKl-18 ';IICT8Mbl, B KOTO,pb!X: nell:CTBYIOIUee Ha HOHbl YCKO

pS!IO!Il88 none 5yneT AOCTIII"aTh HeCKOnhKIIX MllnnaoHOB BOnhT Ha caHTHMeTp, no-

9TOMy pa3B11BaeMoe HOBOS HanpaBneHne po3BOnHeT paCC'IIITbIBaTh Ha nonyqeH11e 
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npoT0H0B C aaeprnefi B C0THH MnmmapAOB aneKTpOHBOnhT I! Bblllle OTHOCUTellbHO 

ropa3AO 6onee npOCTblMH n 9KOHOMH'lHblMH cpeACTB8MI!, 'leM 9TO MOlKeT 6b!Tb 

ocyllleCTBneao mo6b!M H3 H3BeCTHb!X cnoco6oB. B H8CT05llllee BpeM51 B ny5ue coo

pyll(8eTC51 Monenh TaKoro ycKopnTeng Ha aaeprmo rrp<;>TOHOB B 1 raB. 

II. IIonrreane aapruKeaaoro 1rnnhueBoro crycTKa 

Onaofi li3 OCHOBHbIX 38A8'l npn C03A8Hllll KorepeaTaoro ycKopn-

Teng 51Bn5leTC51 aanaqa rronyqeang aap51lKeHHoro crycTKa. PaccMoTpeane pa3nl!'lHhIX 

BapnaHTOB C03A8Hli51 TaKoro cryCTKa noKa3ano, 'ITO C8Mb!H npOCTOH An51 ocyllleCTBne

Hli51 cnoco6 - 9TO nony'lliTb cryCTOK B BHAe KOnbua, coneplKalllero pen51THBHCTCKUe 

aneKTpOHbl ll noK05lllll!eC51 HOHhl. 

l1Hll{eKUH51 aneKTpOHOB ocymeCTBn5leTCH B M51rKOqJOKYCIIPYJOlllee none, O0bl'lHOe 

nn51 ycKop11T_enefi, aa op6nTy 5onhlllOro paA11yca. .Uanee na-aa anna5aTnqecKoro 

pocTa MarHnTH0ro nong npol!CXOAIIT ClK8Tl!e KOnbua AO Tpe5yeMblX pa3MepoB. TaKoe 

Cl!{aTne, ecTeCTBeHHO, conposolKAaeTC51 aa5opoM aaepr11n nyqrrn. AMnn11TyAhI Kone-

6aanfi 'l8CTHU OKOno MI'HOBeHHb!X op5nT 38TYX8IOT, n KOHeq11oe ceqe11ne KOllbUa 

MO>KeT 0b!Tb nonyqeao AOCTaTO'l!IO ManbIM. l10Hbl BBOA51TC51 B KOnbUO B KOHe'lHOM 

COCT051Hllli rryTeM Bnpb!CKHB8HH51. onpeneneHHOH rropu11n HeJ1TpanbHOro ra3a. · HaMn 

6brnll paCCMOTpeHbl BonpOCbl, Kacaromnec51 CTaunoaapaoro COCTOHHH51 aneKTpOHHOro 

KOnhua II npouecca. ero an11a6aTnqecKoro Cl!{aT1151. Y5nTh1Ba5i, 3jo uu:i:enecyron.me aac 

~~~1'1~::.~-~~~'ll!TenbHO MeHbIIIe nn11TenbHOCTH npouecca M8K~@o3aUllll 

B nonepe'IHOM aanpaBneH!!!!, I! nnoTHOCTn '!aCT!!U cpaBHl!TenbHO aeBennK!!, paccMoT:... 

peHl!e npoBOAl!nocb B np!!5n!!l!{eHl!I! caMocornacoBaHHoro nong 5ea y'leTa l!HTerpana 

CTOnKHOB6H!!H. 

B 'l8CTH0CT!!, B nepB0M np!!5n!!l!{0H!!!!, K0rAa 9HepreTl!'l6CK!!H pa35poc B ny'!Ke 

paBeH aynm, ABl!l!{6Hl!e npo5aoi'! 'l8CTl!Ubl B C0B0KynH0M none on!!Ch!BaeTC51 ypaBHe

Hl!51MI!: 
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H a z - aMnnHTYAbl KOne6aHHfi B na6. CHCTeMe. 

g H b - nonyoca 

K pa.Aaycy KOnbua) 

nerKo noKaaaTb, qTo ecna paaMepb1 KOnbna B npouecce ycKopeaun ocTaroTCn ae

H3MeHHbIMH B co6CTBeHHOfi CHCTeMe, TO scpcpeKTHBHOe none, AeficTByromee Ha HOHbl 

B 11:onbue, ecTb: 

2 e N 
11 

rrR~(g+b) 

Hcnonbayn anaaoaTH'!eCKHe HHBapaaHTbl, MOlKHO nonyqaTb npH HeKOTOpbiX npen-

nonolKeHHSIX npocTyIO 38BHCHMOCTb OT aaqanbHblX ycnOBHfi 

E scp • 30 H v y +o , 
H - Koaeqaoe none H B spCT8/lBX, E a/CM). 

IlpaaeneM qacneaah1e oueHKa: 

YLD = 7 , H = 2• 10
4 

spcT, E = 1,5·10
6 

a/cM, Sep 

KOHeqHblll panayc 5 CM. Terna aaqanbHble pa3Mepbl nyqKa nonyqaIOTCSI 2 qo8a=8 MM, 
13 . 

nonaoe q11cno sneKTpOHOB N., = 0,8 · 10 • Yaen11qeaae BBOlll!Moro q11cna qacT11u 

OT l!HlKeKTopa naeT B03MOlKHOCTb IIOBbiCHTb E scp B npHHUHne llO HeCKOnbKHX 

MBICM. PaccMOTpeHHbill npaMep COOTBeTCTByeT COCTOSIHHIO, xorAa OTCyTCTByeT 

9HepreTaqecxafi paa6poc B nyqKe. Ilpa peanH38IlHH COCTOSIHHSI C 9HepreTHqeCKHM 

pa36pocoM napaMeTpbl nyqKa H3M8HSIIOTCSI HecymeCTBeHHO. 

3anaqefi l!HlK8KUHH nanneTCSI C031l8HHe lt0nbll8 sneKTpOHOB C 0011bllIHM qucrioM 

'18CTHU H, KaK IIOK83b!B88T npHB81l8HHhifi npaMep, C llOBOnbHO lKeCTKHMH napaMeTp8MH, 
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B KaqeCTBe llHlKeKTOpa aneKTpOHOB H8Mll ncnonb3yeTcn,nnHeM'.Hblfi llH.t(YKl!llOHHblfi 

ycKopnTem,, cnoco6Hb1ii: iia:rb TOK aneKTpouoB B HMnynbce 20Q a npa uanpsi:JKeHna 

AO 3 MB. I1ccnenoBaHae HeCKOnbKHX BapaaHTOB HHlKeKTOpOB noKa3ano B03MOlK

HOCTb npnMeHeHllH JKeneaHOI'O 8Kpau11pyromero K8Hana C TOKOBOM'. CTeHKOfi, KOMneH

c11pyromeii: HCK8l!(eH11e M8I'Hl!THOI'O nonsi: B o6naCTll JlBlllKeHRH 'I8CTHI!. 

,Ung o6ecne'IeHllH "'npOM81IIKll .. ny'?Ka B MOMeHT llHJKeKUllll C03)laeTCSl pe3KO Ha

pacTaro!Uee M8I'HllTHOe none, T8K 'ITO war 38 o6opoT MI'HOBeHHOM'. OpOHTbl npeBbl-
. g 

'waeT pa3Mepb! ny'IK8, D.nH MO)lenn 8TOT npnpOCT COCT8BnSieT npnMepHO 0:.8•10 apcT/CeK. 

l1a paCCMOTpeHllSl pe30H8HCHb!X SIBneHnii: npn ClK8Tl!l! IIY'IKa Obln8 Bb!OpaHa on

THManbHaSI 38BllCl!MOCTb noKa3aTeng M8I'HHTHOI'O nonsi: OT pannyca, npn KOTopoft 

MOlKHO H30elK8Tb onaCHOJ;'O npoxoJK.QeHl!SI pe30H8HCOB, TaKaSI 38Bl!CHMOCTb Obma 

ocymecTBneHa cne11nanbHb!M pacnonolKeHl!eM OOMOTOK UOCTOHHHOI'O H HMnynbCHOI'O 

MaI'Hl!THOI'O rronH. 

PacCMOTpeHH8SI H8Ml! MO)lenb npenrronaraeT C03)l8Hl!e HHTeHCl!BHOI'O KOnbl!9BO

ro ny'IK8 ·aapSilKeHHblX qaCTHD: C nOMOIUb!O cnaooii: qJOKYCHpOBKH. l13BeCTHO, 'J;TO B 

Cl!CTeM8X T8KOI'O Tl!ll8 MOlKeT pa3BHB8TbCH ripononbH8H HeyCTOfi'J:HBOCTb, .D.eTanbHble 

pac'leTbl 8TOI'O HBneHHSl C yqeTOM BnHHHHSI aKpaHa IIOK83ann, 'ITO npn Bb!opaHHb!X 

3Ha'leHl!SlX Ha,i;anbHbIX rrapaMeTpOB ny'l:Ka aneKTPOHOB, a· TaKJKe C y'IeTOM peanbHOI'O 

paa6poca 'l8CTHI! no SHeprl!SIM .T8K8Sl HeyCTOfi'l:l!BOCTb He B03HHKaeT. ELma paCCMOT-. 
peua T8KlKe ycTOll'll!BOCTb ABYXKOMIIOHeHTHOI'O KOnbn:a no OTHOWeHH!O K rrnaaMeH

Hb!M KoneoaHl!SlM, AHanna IIOKaaan, 'ITO rrpn HHlKeKUl!l! l!OlIOB. B KOHn:e ClK8THH paa

Mepb! CHCT9Mbl He )l011YCK8!0T pa3Bl!THSI 8TOI'O pona HeyCTOll'll!BOCTefi. Ha OCHOBa

HHH rrponenaHHLIX pac'!eTOB 6Lma coanaHa aKcrrepnMeHTanbHasi:. ycTaHOBKa, TTpoaeneH

Hhie H3MepeHHH Ha 8TOM'. ycTaHOBKe no)lTBep)ll!nH rrpaBHnbHOCTb Hawnx rrpe)lCTaBne

HHil: ll B03MOlKHOCTb C03.QaHHSl crycTEa C rrapaMeTpaMH, bnn3KHM K paC'I9THblM, 

III • BhlBOJl Konhua 

110 OKOH'I8Hl!l! rrpouecca CM8Tl!Sl KOnbl!O qaCTl!U OK83b!B89TCSI 38M8TbIM Mell(JlY 

JlBYMSI MaI'HHTHb!Ml! rrpo6KaMH, ,Ung Bb!BO):ta KOnbIIa C03):taHa CHCTeMa, 06ec11eqnaa10-

masi: nepeABHMeHHe KOnb11a KaK 11enoro Ha paccTosi:11ne 40 CM, nocne qero KOnbl!O 

norranaeT B YCKOpSIIOIUe-<jloKyCnpyromyro CHCTeMy, KpoMe 11epe_qB11lKel!l!SI KOnbIIa Ha 

CHCT9MY Bb!BO.Qa HaKna.Qb!B8eTCSl Tpe60B8Hlle 
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KOMII8ltCHPOl!BlDUO KyllOJIOBCKorO paCTruIKRBAJIRS! aneXTJ)O.!IOB. .llnsi BbIT8llK)U3aJilU( 

KO)Ibl(a H3 cpe.lllieA IIJIOCKOCTH lia paCCTOS!HHSIX 18 ll 20 CM OT Ree pacnonaraIOTCll 

ABa AOIIOJIHHT8JlbHblX BHTKa, TOK B KOTOpblX Ha•urnaeT HapacTATh B KOHll.8 nponecca 

ClKaTHS!. Tipn: aTOM B03lIHKaIOT CHJlbI, ,QeAcTByromn:e Ha KOJlbll.O B Z HanpasJieHHH. 

KOJlbUO Haqn:gaeT ABHraTbCSI, ll CKOpOCTb ero J:lBHlKeHHS! onpeAeJISieTCS! aaKOHOM Ha

pacTaHHS! TOKa B BHTKax. Tipn: JIHHefiHOM 3aKOHe HapacTaHHS! TOKa B ,QOIIOJllIHT8Jlh

HbIX BHTKaX IlpOHCXOAHT Aeq>opMaUHS! MarHHTHOfi S!Mbl, a HMeHHO, ee ' nepeABlllK8HHe 

x) 
OT cpeAHeA IIJIOCKOCTH C IIOCTeneHHbIM yMeHbIIIeHHeM rny6HHbl • PacnonolKeHn:e 

KaTyIIIeK CHCTeMbl yAepll<HBaromero IIOJIS! Ha COOTBeTCTByromeM paccTOllHHH OT cpeA

Hefi IIJIOCKOCTH II03BOJilleT o6ecneqHTb BO BCefi o6nacTH rpaAJ19HTbI, He npeBbIIIIaIO

IllHe 10 apcTICM, qTO H8 npOTHBOpeqaT yCJIOBHIO yAeplKaHHS! HOHOB B KOJiblle. KoHeq

Hall CKOpOCTb KOJibUa' rrpa BbIBOAe rronyqaeTCll 0,2C. 

IV • YcKopeaae KOJiblla 

Tipn Bhl60pe crroco6oB ocymeCTBJieHllll AallhHefimnx aTaIIOB ycKopeHllll rrpHXOAllT

CS! yqaThIBaTb PllA ycJIOBHfi ll o6cTol!TeJibCTB. BalKHefimne ll3 H~X: 1) OAHllM 113 oc

HOBHbIX BOIIpOCOB KOJIJieKTHBHOro MeTOAa yCKOpeHllll llBJilleTCll Al!HaMHKa COBMeCTHO

ro ycKopeHllll Tl!lKeJiblX qacTl!ll-llOHOB ll aneKTpO.!IHoro crycTKa. no CMblCJIY aToro 

MeTO)la B peayJibTaTe ycKOpeH!!.11 aneKTpOHHOro crycTKa IIOHbl )lOJllKHbl np1106peCTll 

CKOpOCTb, paBHY!O CKOpOCTll 8Jl8KTpOHOB, TOrAa llX aHepr!!ll 6yAeT B 
.!L 

paa 6onb
m.i.. 

me aHeprnn aneKTpOHOB. 0AHaKo H3 npOCTbIX q>l!3llqec1rnx coo6paJKeH11fi l!CHO, qTO 

COBMeCTHOe ABlllKeH11e !!OHOB II aJieKTpOHOB BCJieACTBlle paanaqag HX Mace B03MOlK

HO He npn npOll3BOJlbHO 60JiblllllX BHeIIIHllX IIOJillX, yCKOpllIOmnx crycTOK KaK uenoe. 

110HbI ycKOpllIOTCll aneKTpnqeCKllM IIOJieM aneKTpOHHOro cryCTKa AO TeX nop, IIOKa 

OHR HaXOAllTCll BeyTpll cryCTKa, HO 8TO ycnosae M0li{9T HapywaTbCll npa AOCTaToq

HO 60JiblllllX ycKopeHHSIX cryCTKa BCJI8ACTBll8 BJilll!Hllll CllJI HHepUHH, ,QefiCTBYIO!UllX 

Ha llOHbl. 

p acqeTbl IIOKa3bIBaIOT, qTO 8TO 

m.L 
E < 

orpaanqeHne BbipaJKaeTcsi: 

eN 

M rr a R 

r.ne a - MaJiblll paAHYC KOJlbUa, M - Macca noHa, m J. •"' rn e Y.i. .• 

x) .llanhHefimee ABHlKeHne KOJihUB npOHCXOAHT C ycKopeHneM B cnaAaromeM 

MarHHTHOM none. KoMII8HCaUHll KyJIOHOBCKOro pacTaJIKHBaHllll Ha IIOCJI8AH8M aTa

rre BbIBOAa ocymecTBJISieTCS! AOIIOJIHHTeJibHOfi q>OKycnpyromefi CllCT8MOll. 
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TaK, ·J:lJllI napaMeTpoa crycTKa, nony'IeHHhIX J:lnlI MoJ:lenH ycKop.11Tem:i, BHewaee none 

He J:(Oml<HO npeBh!WSTb 20-10 KBICM. 

2) B OTn.11q11e OT o6b!'IHb!X n11Heli:Hb!X yCKOpl!Teneli: B HaWeM cny'Iae npOH3BO

J:lHTClI yCKOpea.11e nnoTaoro OJ:(HHO'CfHOI'O cryCTKa aneKTPOHOB, CyMMSpHb!li: 3aplIJ:l KO

Toporo aen11K,. TaK 'ITO co6CTBeHHbili:. TOK yCKOplieMb!X aneKTpOHOB CllnhHO aarpyJKaeT 

yCKOplI!0lllY!O CHC.TeMy. 

Y'IHTb!BSlJ 9TH o6CTOl!TenbCTBa, Mb! BhI6pann: B Ka'CfeCTBe ycKopsrrowero aneMeH

Ta OJ:lH03a30pHblli: pe30HaTop • .UnlI TaKoll CHCT8Mbl ycKopean:lI 6binH CJ:lenaHhl pacqe

Tbl B03MO)KHOCTeli: Ha6opa aHeprn:.11 cryCTKOM. TaK KaK B aaweM cnyqae 'Iepe3 pe-

30H8TOp OJ:lHOKpaTHO nponeTaeT crycTOK (Konhuo), aecywn:l! 6onbwoli: 3apsm n: .11Mero

m.11fi pensrTHBHCTCKYIO n:nn: nO'CfT.11 pensTHBHCTCKYIO ~KopoCTb, TO B T8K0ll CHCTeMe cy

ll!eCTBeHHb!M SIBnsreTcsr 3ana3J:(bIBaHn:e H noaTOMY 06b!'CfHb!li: KB83HCT8TH'IeCKHll paC'leT 

6anaaca aHeprHfi OK83bIB8eTCSl H0J:lOCTaTO'CfHb!M .• B CHCTeMe MOrYT npOH30llTH 3H8'CfH

TenbHble noTepn: aaeprn:n: cryCTKOM .Ha n:3nyqean:e; 3a cqeT aarpy3KH TOKOM ycKopsr

eMhIX aneKTpOHOB MOlK0T yMeHbWHTbCSl ycKopsrromee none pe30HaTOpa. 

IlpoaeJ:(eHHblll'. aneKTPOJ:lHHaMH'CfeCKHli: pacqeT MOJ:(enn: UHnHHJ:lPH'Cf8CKOro pe30HaTOPa 

noK83b!B8eT, 'C[TO 0CH0BHbie 9HepreTl!'C[8CKHe Il0TepH crYCTKa np0HCX0.llSlT 38 cqeT B03-

6ylKJ:leHHSl TM-Bona, np11qeM Ha116onhwn:li: BKnaJ:( J:lSIOT BOnHhI, C00TBeTCTByromn:e T0nh

K0 paJ:manbHb!M rapMOHHKSM. ToqHb!li: 'CfHCneHHblli: pac'CfeT Ha6opa aaeprn:n: B pe30Ha

T0pe noKa3an, 'CfT0 npH J:l0CTHlKl!MblX B HSCTOSill!ee apeMsr aanpsrlKeHH0CTlIX aneKTpH

'IeCKOro nonsr a pe30HaTope Bnonae peanhHO ycKopeHne crycTKa, necymero 3apsm 

, 1014 
e • OT 3Ha'IeHHli: f3 .. 0,1 J:(o· 3Ha'Iean:li:, KaK yroJ:lHO 6nH3KHX K 1. 

OJ:lHaK0 ncnonh30B8HHe uenO'CfKH pe30H8TOpOB J:(nsr ycKopeHl!Sl cryCTKa 113-38 J:(HC

KpeTHOCTI! BHewaero nonsr He ll03BOnsreT nonyqaTb MBKCHManhHO B03MOlKHb!Il'. npHpOCT 

9HeprHH crycTKa no J:lnHHe, noaTOMY HSMH B yCKOPHTene npHHSITa KOM6l!HHPOBaHHasr 

Cl!CTeMa, COCTQSilllasr H3 nocneJ:(OBaTenbHOCTH pe30H8TOpOB 'n: H3Measrrowerocsr OC06bIM 

o6pa30M MarH.11Tnoro nonsr • .Unsr nosrcaeansr J:(etic!l'BHlI TaKoli: CHCTeMhI CJ:(enaeM ):(Ba 

BBOJ:lllhIX 3aMeqaansr: 

1) Ilpn J:lBHlKeHHH KOnbUa "ISCTHU, HMe!Oll!HX 83HMyTanhayro· CKOpOCTb B 8J:(Ha6a-

TnqeCKH cnaJ:laromeM OT aemt"IHH H l J:(0 BenH"IHH H 
2 

none, nponcXOJ:lHT yaenH-

qenne npOJ:lOnhHOli: CKOpOCTH KOnbUa H yMellbW8HHe ero a3HMyTanbHOli: CKOpOCTH. 8TH 

H3MeHeHnsr CBlI3aHbl C rpann:eHTOM Mal'HllTHoro nonB npOCTb!M COOTHOIII0UHeM 
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B np0CTpBHCTB9 M9lKltY pe30HBT0PBMR B03M0)KJ{O np1!1M9H9H.H9 IUISl cj,oxymrpoa

KH BQJIH0B0J:IHblX Cl!CT9M. KaK Il0K83BnH p8C'l8Tbl1 M0lKH0 Ci:tenaTb Cl!ICTeMy I B KOTO

poa ycxopneMoe x:om.uo 6yi:1eT aaX0J:IHTbCSl B cj,a3e C nOJieM, npH K0T0p0A Ha6op 

3Hepr~H 6yi:teT paseH aynro. MolKHO HCnOllb30BBTb i:tnSl cj,oxycHp0BK.H 38Me.Qn9HHhle 

E -B<mllpI Hna H - B0nHbI, C03.QasaeMb19 i:taacj,parMHp0BaHHbIMH ana cnHpBllb.ElblMH 
'\ ·>-

BOJIH0B0J:IBMH, IIpDB9J:18HHaS1 0ll8HKB cj,ox:ycapy10mero i:teACTBllSl Il0KB3an8, 'IT0 i:tnSl cj,o-

Kycnp0BKll K0nbUB C napaMeTpBMH, np.aHSIThlM.H B M0.i:ten.a ycx:op.HTensi, A0CTBT0'I.EI0 

aMnnHTYJ:IH0ro 3Ha'l8H.HSI aneKTpH'l9CKoro nonn - 40 KBICM. 

B M0.Qena yCKop.aTensi, 0.QHaK0, HBMH IIpHM9H9HB i:tnSI cj,oxycHpOBKl!I ny•uca 

CHCTeMa, 0CH0BBHHBSI HB l!ICll01U,30BaHl!IH CHn H3o6palK8HHSI B 8HH30Tponuoa nosepx

HOCTH. IIpH nponeTe 38pSilK8HH0ro cryCTKa B0nH31!1 3KpaHapy10meA ll0BepXH0CTl!I B03-

HHK89T aneKTp0MarmrTH0e none. l1eTanbHb!A anann3 3T0I'0 llQl!SI noKa3an, 'IT0 llpH 

BbI6ope onpei:teneHHbllt napaMeTp0B 3Kpana (i:tm:ineKTpH'l9CKaSI nponanaeM0CTb, pac

CT0SIHl!l8 J:10 Kom,na) M0lKH0 o6ecne'IHTb ycn0BHSI yCTOil'IHBOCTl!I B npoi:t0JlbH0M HB

npasneHHl!I. IIpn 3T0M ycT0il'IHB0CTb no 6onbWOMY pai:1aycy BBT0MBTl!l'l9CKH coxpa

HSieTCSI. 8Kcnep.aMeHTbI, npoaei:teHHbie Ha npSlM0M ny'IKe, noKa3an.a npaamu,H0CTb 

3THX coo6palK9HllA 1!1 C.QenanH B03M0lKHOA peanasanaro B ycx:opa-rene Taxoa Cl!ICTe

Mbl. 

Tait.HM b6pa30M. ll0KB38HB -IIp.HHllHIOranh.lIBSl. B03M0lKH0CTlo ocyme-

CTBneHl!ISl acex CHCT8M H0B0ro Tnna ycx:opaTenSI. B HaCT0Slmee BP8MS1 B Lly6ue coopy

lKB8TCSI M0.i:tenh·TaK0I'0 yCK0pHTenSl Ha aneprHIO npOT0H0B nopsmx:a 1-ro Mnnnaapi:ta 

aneKTP0HB0nbT-. Bee 0CH0BHbie y3nbl M0.Qen.a coopylK8Hbl l!I naCTpoeni.1. Ha pac.1-4 

nox:asaHbl 0T.Q9nbHbl8 CHCT9Mbl M0.i:tena ycx:opnTensi: nHHeAHblA lll!J:IYKll.H0HHblH yCKO

paTenh, KaMepa i:tnn nony'lel!HSI.K0nbll9BblX crycTK0B l!I YCK0pSIIO!llBSl CHCT9MB, B aa

CT0SI!ll99 Bp9MS1 B9J:IYTCS1 pa60Tbl II0 BbIB0J:IY ll ycK0peHHIO K0nbll9B0ro crycTKa. IIo 

HarunM nnaaaM nanai:tKB M0.QenH nonH0CTblO 38K0H'IHTCS1 B aaqane 1968 ro.Qa. 

B 38Knl0'19l!H9 npHBe.QeM Ta6nHllbl 0CH0BHb!X napaMeTp0B MOitenn H opaeHTH

p0B0'IHblX napaMeTp0B yCK0PHTenSl aa 8Hepr1110 1000 raa. 
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HHTeHC. 1-h!cno .llmrna 1lHcno 
3Hepr1rn npOTOHOBI llHKn0B ycKopHTensr pe3QHSTO-

llHKn a ceK p~( 

Mo.ctellb 1 rsa 1011 1 15 M 4 

IlpoeKTHpy'ei.ii,ll!: 
1012 10-ioo yCK0pHTenb 1000 rsB i500 M 3000 

:- ., .. 
B pa3p/160TKe 0TnenbHhlX ,1anoa npoeKTa npllHHManH Y'lSCTHe O,A,KonnaKOB, 

B..H,MaMo~oB,_ lO,B,MypaTOB, IO.n.O6yxoB, IO,I-1,CMHpHOB, 

n ll Tep a T y·p a 

1. B.H. BeKcnep ... Aioi:.rnasr sHeprnsr', N2 5 ,( 1957), 

2. r.H. EynKep. 'A.ToM~~sr sHeprnsr', N2 ·5 (1966). 

3. Bennett. Phys .. Rev,, 98, 1584 ( i9ss ). 

PyKonHCb nocTynnn~ a nanaTenhCKHH OT.cten 
14 monsr 1967.r, · · 
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