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Coa~aBaeMl1il B HaCTOsmtee BpeWI B JIHP OlliIB UliKJIOTpomruit 

KOMIIJI8KC~Y-400 - Y-400M/I,2/npe~aaHa~eH ,IJ,JIR llOJI~eHWI ycKopeH-
'i 

irux ny'IROB HOHOB 3A8M8HTOB llpaRTW!eCKH BCeit Ta6.JniUH ~.H.MeH-

~eAeeBa c aHeprneit I5 + I20 MaB/~oH. Haoxpomruil UHKJIOTpoH 

Y-4ool31:ncnoJII,3Y8TCH B 3TOM C~'lae B KaqeCTB8 HHlit8KTopa 
I 

ny'lltoB THBteJIWC ·noHOB c A/Z -~ 20 + 25 n aHeprneft I + 2 MaB/HYK­
. l I 

AOH. Blmo~ qacTHU H3 KaMepu YCKOPHT8M B OTDqne OT npHMeHHe-1 . 
Moro ceit'lac /'-{8TO~ BlinyCKa 'laCTHU - nepeaap.imKOH Ha TOHROH 

Mlllll8HH/4/ ~o'.imeH npOH3BO~bCH 6ea H3M8H8HIDI aapR.14a HOHa -

3A8KTpoCTaTnqecKEM ~eq,JieKTopoM B coqeTaHHH C cp()KYCllPYKillllM 

IIaCCllBHHM MaI'HllTHllM KaHMOM. 

TfliCA8HH08 MO~eDpOBa.Hlle nponecca BllBO~a HOHOB OCYII18CT­

BJ:uIJIOCb no cxeMe: onpe~eAeHHe KOHe~oit paBHOB8CHOH op6llTll 

HOHa C Bll6paHHHM OTHOW8HH8M A/2 , no~qeHne·oceBOH TpaeKTO­

Pllll OTMOHeHHoro B Tpe6yeMOM HanpaMeHHH ny'llta 'laCTHU n Ben­

qHHll HanpHBteHHOCTH 3A8KTpHqecKoro noM ~8WJI8KTOpa, npocAe.lltll­

BaHlle 3BOJil!JIUill (!la30BOH o6~CTH ( r , r'), 3aHHMa8MOit ny'IROM 

B npouecce BUBo~a, npn BapbnpoBa.HRH rnnep6on~ocTn ~e{i.lreKTo­

pa, noAOX8HIDl H rpaJ{KP.HTa ~oKyCHPYKill8ro B pa,!UmJU,HOM Hanpa.B­

A8Hllll MarHHTHoro KaH~ c neJII,ro no~qeHIDI ccpoKycnpoBa.HHoro 

ny~ Ha BllXO~e ll3 KaMepu YCKOPHTeM. 

CncTeMa BllBO~a 'ia.CTHU H3 UliKJIOTpoHa Y-400 (pnc. I) BKJIIO-

·qaeT 38°-aAeKTpOCTaTnqecKHit ~eq,JieKTOp C MOCKHMH 3A8KTpO~aMH 

H aaaopoM Me~ HHMH IO MM, MaKCHMaJII,HllM noTeHUHMOM ~o 50 KB, 

a TaKlKe Tp8X3JI8M8HTHuit Pa.IUial!bH0-4/0Kycnpyimutlt MarHHTHuit KSHSJI C 
r~ll8HTOM ~o I,5 KI'c/cM. EJra.ro~apg 60JII,WOMY ( ~ 9MM) npnpoc-

Ty ~ca qacT~ aa o6opoT OlKli,ll;aeMaJI aqxileKTllBHOCTb BllBO~a 

ny~oB i10HOB
0 

cocTaBHT OKOJIO 70%. 

,IJ,a.nee ny'IRH HOHOB·TPaHCnOPTllPyroTCH no rMepee, CBH3llBaJO-

lll8il 3Mll YCKOpllTeAeit Y-400 H Y-400M (pnc. 2) H mDlt8KTllpymcH 
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Pnc. I. CxeMa BHBo~a noHoB ns ltllltJIOTpoHa Y-400. 

I - ~eqJJieKTop, 2 - MarHRTHWi qx>Kyc:irpyJ!IqHft Ra.HaJI, 

C - ceKTOp!i, D - ~TH, .B - BaKY,YMira.a KaMepa. 

h_ '--­.--~ ;:z ...... 

► 

Pnc. 2. CxeMa BHBo~a noHoB ns ltllltJIOTpoHa Y-400M. 

I H 2 - 8~9KTpOCTaTnqecKne ~9qJJI9KTOp!i, 3 - Ma.I'HRTH!iil 

WC>KyCRpyl!IqHH Ra.HaJI, C - C9KTOp!i, 0 -.IJYaHT!i, B - BaKyyM­

HaJI KaMepa. B!iBo~ nepesapJWtoii. 4 - He41 ....,.. Hef, 

5 - Hz "? 2p + e, 6 - nepesap,a;ItHaJI Mml19HI,. 
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Ha nepesapH,IUIYro Mmll9Hb, np.oxo~ KOTopyro, yBeJIHqRBaIOT cBoil sap.sm 

B 3 + 4 pasa. 

YcKopeHH9 HOHOB B H30xpOHHOM U~OTpoHe Y-400M npe,IUioJiaI'a-

8TCSI ocymeCTBRTI, qeTl:lpI,Mll .IJYaHTaMR, pa3M9l!la9MWwm B ~o~ Umt­

~OTpOHa, c Ha6opoM aHeprRR HOHa c sap.smoM 2 sa o6opoT OKO~O 

0,6·2 (MaB) npn HCII0~30Ba.Hlm BTOpoil rapMOHRKH BliCOKoqaCTOTHOro 

HanpmKeHRH. Ilpn aToM npnpocT pa,neyca sa o6opoT At' caMoil aHep­

rn~oil qacTRUH ( ~ I20 MaB/eyRJIOH) COCTaBHT ~ 2,5 MM, qTo, IIO-BH­

~RMOMY, He Bl:l31:lBa9T npo6~eM C 8~9KTHBHl:lM o6xo~OM CBIITYM/1 

a~eKTpocTaTnqecKoro ~eqJJieKTopa ( 11 ~ 1- -£, ) , r~e li "' O, 3 MM -

TO~ C8TITYM/l. 

MarHRTHM WQKYClqlyl!IqaJI CTpyKTypa ll30XPOHHOro u~oTpOHa 

Y-400M/5/ COCTORT H3 qeTHp9X C9KTOPOB yr~oBoil IIPOTSllK9HHOCTll 45° 

H yr~OM CIIHP~HOCTH Ha KOHB~OM pa,neyce ycKopeHRSI 40°. IlapaMBT­

p!i MaI'HHTHl:lX IIO~eil ~OTpoHa Y-400M, no~qeHH!ie ll3 MarHRTHl:lX 

H3M9P9HHH IIO MO~eJIH a~eKTpOMarHHTa ycKopnTeM, BliII0~8HHOil B. 

MacmTa6e I:2,92, npe~cT~eH!i Ha pnc. 3. <liopMa pacnpe~MeHnil 

cpe~Hero MaI'HRTHOro IIOM Ha KOH9~HX ~nycax YCKOp9HRSI qacTHU 

c A/Z = 2 n 5 3aM9THO QTJlliqaeTCSI n IIOTOMY 6y~eT CKOppeKTHPOBa.­

Ha TOKOBOH CllCT9MOH, 

'il'IC~eHHoe M0~9Jlll[pOBaHll8 IIpouecca BliBO~a qacTHU H3 Y-400M 

TIOKa3aJIO Ha Heo6xo~RMOCTI, llCTI0~30BaHRSI ~Byx 8~9KTPOCTaTnqeCKllX 

~9q)JI9KTOPOB H o~oro ~H0-4'?oKycnp~ero MaI'HHTHoro KaHaJJa, 

ycTaHaBJmBa.eMWC Bo BHYTPBHHett no~ocTH .IJYaHTOB ltllltJIOTpoHa (pnc. 4). 

Heo6xo~HMaSI BeJIHqHHa HanpmteHHOCTH 8~8KTpnqecKoro IIOM ~8qJJI8KTO­

poB ~ Bl:lBO~a qacTHU c A/l. = 2 ( 'w1<. = I20 MaB/eyRJioH), KaK 

IIOKa3aJIH pacqeTH, coCTa.BJISI8T IOO - I20 KB/CM, .lJ,ml ycToil~ott 

pa60T!i ~8q>JI8KTOPOB, onpe~SMeMoil yc~OBll8M V·£ ~(I,5:2).ro4 Krl-/cM, 

3830p M8'K,lly 8JI9KTpO,IUU.m ~9qJJI8KTOpOB Bl:l6paH paBH!iM 5 MM 
(pzc. 5). IlepB!iil IIO XO.DY ny1ffia 8~8KTpOCTaTnqecKnil ~8(J)JI9KTOP HM9-

9T a~eKTpo~ C rHIIep60JIH'lllOCTI,B) !I = 0 '05, E- E. ( I - ~ ,;; ) ' 

Ar -OTMOH9Hli9 ny~a OT OC8BOil Tpa9KTOPRH, BTOpoil - IIJIOCKne, I'pa-
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Pllc. 3. Pacnpe.zteJieHKe cpe~ero MarHKTHoro IIOJUI ( B ) K quraTTepa 

( F) Ha ROH8'UIWC pa.ztKycax MO,I(8JIK 3JI8RTpOMarl!KTa Y-400M 

,I(JIJl .I(ByJC TOROB B036YJK,Zt8HIDi. 
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PRC. 4. CxeMa. umtJIOTpOHHoro ROMIIJieKca TEJlteJIWC KOHOB. 
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PKO. 5. CxeMa :3JI8RTpOCTaTU'i8CROro ,I(8(p.lI8RTOpa Y-400M, 

YCTa.HOBJI8HHOro B .ztYaHTe. 
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Pile. 6. 3JI8M8HTli MaI'HRTOSJI8KTpOCTaTKqecxoro .zteq)JieKTopa Y-400M 

R pacnpe.zteJieHRe ero Ma.I'HHTHoro noJIH. 
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Pllc. 7. MarHHTHHH KOMII9HCHpYJlllliii KaHaJI li pacnpe,IJ;eJiemrn ero 

M/il'HHTHoro IlOJI.JI. 

.IJ:li9HT MarHHTHoro noJI.JI naccHl3Horo MarHHTHoro WOKYCHpYJOOlero KaHa­

Jia, YCTaHaBJIBBa9Moro B Tp9Tl,9M .IJ:YaHTe, COCTaBJISieT B9JIHqHHY 

~ l KI'c/cM. 

C U9Jil>D B03MOJKHOro CHIDK9HH.Jl Tpe6yeMOll II .IJ;OCTaToqHo BHCOKOit 

( ~ 120 KB/cM) HaIIpmK9HHOCTli 3JI9KTpliqecKoro IlOJI.Jl .IJ;9Y?,119KTOpOB UliK­

JIOTpoHa Y-400M rrpoBe,IJ;eH aHaJill3 MaI'HliTOSJI9KTpOCTaTHqecKoro ,IJ;eqi­

JI9KTOpa, aJieKTPO.IJ:H KOTOporo BHIIOJIHeHH li3 TOHKoro llt9JI93a, IIJiaKH­

pOBaHHoro M9.IJ;l>D. CHllllt9HHe Ma.rHRTHOro IlOJI.Jl Ha OCR .TaKoro .IJ;9WJI9KTO­

pa, o6pa30BaHHOro .IJ;BYM.fl TOHKliMH llt9JI93HHMH ILJiaCTHHaMR IlPH aHeprHH 

HOHoB 120 MaB/HYKJioH ( /3 = 0,46), rro3BOMeT YM9H1>nmT1> Tpe6yeMYID 

nanpmKeHHocT1> aJieKTpHqecKoro noJI.JI Ha BeJill'IHHY llC (B/cM)"' I40tiB(rc). 

Pe3yJil>TaTH paC'I9TOB pacnpe,IJ;eJieHH.JI Ma.rHHTHOro noM, npOB9.IJ:9HilliX 

np:11 YCJIOBIDI paBHOMepHoro HaMa.rHHqliBaHH.Jl aJieMeHTOB, COCTaBJIIDlllHX 

KaHaJI,Ilpime,IJ;eHH Ha pnc. 6. B03MYJll9HH.Jl MaI'HliTHoro noJI.JI ~OTpOHa 

Ha KOHe'!HllX pa,zurycax ycKopeHH.JI qacT~ KOMII8HCRPYIDTC.Jl .lK9JI63HH-

Mll lllIDllM.9Mli H, B ,IJ;OnOJIH9HHe, TOKOBHMH KoppeKTHPY!ClllHMR KaTymKaMH. 
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BTopoit no xo,r;y ny<ma .IJ;eq>JI9KTOP B np~HIIe MOllt9T 6HTl> aaMeHeH 

aKBlffiaJI8HTHHM 9MY no CWI8 OTKJIOH9HH8M ny'IKa KOldII9HCliPY!ClllHM Mar­

HHTHHM KaHaJIOM (p11c. 7), OTCTOJllltHM OT KOHetnlofi paBHOB9CHOH op6II­

TH Ha 3 CM R noaTOM'J MaJIO BO~ nyqDK • 

3M8KTHBHOCT1> BHBO.IJ;a 'IaCTR:q R3 ycKopnTeM CB.JI3aHa KaK c 

nOT9P.JIMR Ha HOllte .U:eqJJI9KTOpa, TaK H Bero KaHaJie. AKcenTa.HC .IJ;9ql­

JI9KTOpa Y--400!1 COCTaBMeT 20 MM·Mpa,It, 'ITO orpaHliqliBaeT B03MOllt­

Hllll pa36poc U9HTpOB Op6HT 
0

HOHOB :wm B9JIH'IHHY Blv!WlliTY.IJ:li pa.IJ;HaJil>­

IlliX KOJie6aHHfi B npe.IJ;eJiax 3 MM R pa36poc aHeprllli qacT~ B nytIKe 

Ha ypOBHe 2.10-3• IlOCJI9.IJ;HIIH, B CBOD oqepe.IJ;l>, 3aBHCliT OT nmpHHH 

.IJ;Haila.30Ha ~3 ycxop.Jie~ IIOHOB~~ H CTa6HJil>HOCTli OCHOBHflX napa­

MeTpOB YCKOpliTeJI.Jl Alp , AU, , LJ8 • .ir,uma30H ~a YCKOp.JI9MllX liOHOB 

npli 3TOM orpaHR'I9H B9JIR'IliHOll ±6°, a H900XO.IJ;HMa.JI CTa6Wil>HOCTl> 

MaI'HHTHoro noJI.JI II3 YCJIOBH.JI ;ila.3oBoro C.IJ;BHra qacT~ B npouecce 

ycKopeHH.JI - a5in<p = 2.MN,1/JcjB COCTaBHT 2.IO-S, a,.,;r,., = 6.10-S 

II t>.f/f:::: ro-S, A V9j~,.,I0-3 • TO'IHOCTl> llt9 QlOPMlipOBaHM pacnpe.IJ;9JI8HH.fl 

Ma.I'HliTHOro noJI.JI MOlK9T 6HTl> B 5 T 6 pa3 M9Hbme, noCKOJibKY OTKJIO­

H8Hll8 p9aJibHOrO pacnpe,IJ;9JI9HM nOJI.JI OT ll30XpOHHOro 06H'IHO llM99T 

Bll.IJ; BOJIH. 'CfuCJIO TOKOBHX KaTYfileK, KoppeKTl1PY!ClllHX pacnpe,IJ;eJieHHe 

cpe,IJ;Hero MaI'HHTHoro noJI.JI. no Pa.IJ:l'fYCY c OTKJIOHeHHeM AB{r) , BHOH­

paeTc.JI H3 ycJioBM ycxopeHll.fl qacTn:q c onpe,IJ;eJieHHllM cMemeHHeM no 

~3e Ha .IJ:aHHOM pa.IJ:liaJibHOM npoM9JKYTKe Ar 11 ,IJ;onycKoB K ~ 

HOMY rPa.IJ;HeHTY cpe.IJ;Hero MarHHTHoro noJI.JI A (ct8/<1t/) , onpeAeJiner,rax: 

II3 YCJIOBM COXpaH8HM npOCTpaHCTB8HHOH ycTOll'IliBOCTli . .IJ;Blillt8HH.fl 

qacTliU ~i>o,V~>1 • 3TO onpe.IJ;8JI.Jl9T Heo6XO.IJ;llMOCTl> ycTaHOBKli 

(ncnoJil>30BaHM) no KpafiHefi Mepe 14 KOppeKTliPYlClllHX TOKOBHX KaTy-
• 

meK. Heo6xO.IJ;liM~ OTM9THTl>, 'ITO OCYII!9CTBJl9Hli9 BHBO,IJ;a 'IaCTllq li3 

li30XpoHHoro ~OTpoHa C BHCOKOll (.IJ;O 100%) 3WW9KTHBHOCTbD SJI9KT­

pocTaTH'I9CKllMH .IJ:9qlJI8KTOpaMli BOru~OlitHO JIIDlll, npH HaJili'IIDI .IJ;liCKpeTHOll 

reoMeTpIDI op6HT ycKop.JieMHX llOHOB. 0,IJ;HaKO 3.IJ;9Cl> Tpe6yeTC.Jl CTa-

6HJil>HOCTJ, YCKOP.Jl!Clll8ro Hanp.flllt9Hli.Jl"Ha ypoBHe ro-4 li orpaHli'I8HM 

~30BHX C.IJ;BlirOB B npe,IJ;eJiax ±o,5° BO Been o6JiaCTH ycKopeHH.JI, 'ITO 
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Tpe6yeT qpe3Bli'!aIDIO BliCOKOli TO'lliOCTli l!mMMRpOBaillI.ll .Mal'Hl1THOro 

IIOJI.ll. Ilpli CHIDit0Hlill KOa@:im;neHTa BliBO,Ita (Ita.K B HameM C.7IY'la.e) 

,no 60 + 70% ,IJ;llCKpeTHOCTI, op6HT He 06asaTeJI1,Ha, qTo 03Ha<raeT 

CHIDK0Hlle Tpe60BaHllil K CTa6wmsauRR rrapaMeTpoB YCKOpRTeJilI, BeJm­

qIDie ,IJ;Harra30Ha (iJa.3 YCKOP.HeMliX llOHOB lI pas6pocy ITO aHeprRR qac­

THD; K Komzy ycKopemm, HecKoJII,Ko npeB!lllla.llltaii npnpocT aHaprRR 

sa o6opoT. 

.B ,nonoJlllaHna K paCCMOTpeHHOMy Bllllle·npoBe,neHo HCCJie,noBaima 

BHBO,na 'la.CTHD; li3 Y-400M rrpu IIOHIDKaHHOM B~Oa Ha6ope 3HeprRR 

:110HOM sa o6opOT ( 0, 3 · l , MaB) , qTo MOJIWT OKa3aTI,CH BalltHllM B na­

p:uo.n rryCKOHaJia.IJ;O'Il!HX pa6oT Ha IJ;IlKJIOTpoHe • .IT,rur a@?eKTllBHoro BHBo,na 

rryqKOB B 3TOM c.7IYqaa·Heo6xo,nl!MO Ilpl!MeHeHKe cna~HWC Map, IIPRHY­

.ltliT9JII,HO YBeJIBqRBaKll{HX paJJ;H8.Jll,HOe pa3,IJ;eJI9Hll9 op6HT Ha KOHaqHHX 

pa,neycax ycKopaH:IUI nepa.n ,naqJJieKTopoM. K IDIM OTHocmca MaTo.IJ;H BllBO­

,na rryqKOB npeuaccneil op6:uT/S/ ll peraHepaT.IIBIDlH/?/. B IIOCJie,IJ;HeM 

J{Jlff B036YJ!m8HHH.Pa,IJ;Ha.JII,HHX KO~a6aHHil n;rnca liCIIOJll,3YJQTCH O,IJ;HH.Jm60 

,IJ;Ba rpa,nHaHTHHX KaHaJia. Ha pRC. 8 npe.l{CT~eHa SBO~ lpa30BO:li 

o6JiaCTH rryqKa ( o( , R ) , r,na o< -yro~ M0BJJY KaCaTaJII,HllMli. K TpaeK­

TOpRR rryqKa H oKpYJKHoCTH pa,neyca R , rrpx 11cnoJII,soBaHRR ,nByx Ka­

~OB c rpa,nHeHTaMli +50 rc/cM, +100 re/CM. PacqaTH IlOKa3HBaJOT, 

qTo rrpll 3TOM SMliTTaHC rryqKa .l{OJDK9H 6HTI, orpaHnqaH BeJmqHHoil 

5 MM· M!)a.ll;. 

B npeu;eccuoHHOM MaTo.na liCIIOJll,3yaTCH B03MYmeHHa OCHOBHoro 

.MaI'HllTHoro IIOJI.ll B Bll,IJ;a rrepBOH a3llMYT8Jil,HOli rapMOHllKll C KOHTpOJIH­

pyaMoil aMIWITy,noii u ipasofi - a.8,=h,5in{'P,-'P,j. OcHOBHOil BKM.IJ; B 

pa,IJ;ll8Jll>HHil sa6poc rry~ onpe,na~aTCH rrpeu;eccuail u;eHTpoB op6uT, 
• 

yBeJUAHBaKll{ail KOrepeHTHHa pa,IJ;Ha.JII,HHa KO~e6aH:IUI rry~. Bu6opoM 

3HaqaH:IUI q>a3li nepBoil rapMOHllKU ~ orrpe,neJI.lleTCH Harrp~eHue rrpe­

u;eccRR u;eHTpOB op6HT rryqKa (puc. 9), a ea a.MIIJIHTY.IJ;H (puc. IO) -

Heo6xo,IJ;I1Moa pa,IJ;HaJll,HOe pas,ne~eHRa Op6RT Ha BXO,na B ,naip]IaKTOp 

(puc. II).· 
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Puc. 8. 3BOJIIOU:IUI qJa.30B0H o6JiaCTH rry~ Ha KOHa'IlIHX pa,neycax 

Y-400~ npu llCIIOJII,30BaHRR ,nnyx rpa,nneHTHHX KaHa.JIOB C 

napaMeTpaMH: 11'P,i!. = 20°, AR = IO cM, 'f/..,, = 90°, 
. ' . 

'a)Gi,,. =±5orc/cM, 6)0,2, =±rnorc/cM • 
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Puc. 9 • .llBIDKeHue IJ;eHTpa op6uT UOHOB Ha KOHa'iHHX o6op_oTax. 

I) /z, = 25 re, <fl = o0, 2) /z, = 25 re, 'W = 90°, 

R1i, = 178 CM. 
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ID. l13MeHeHne pa.I(lla.lII,HOro qia3oBoro npocTpa.HCTBa ny'!Ka B 

rrpe!.i0CCi'.OHHO!Ji MeTo,n:e BllBO,n:a 'laCTllli lI3 ~JIOTPOHa Y-400M. 

a) h, = 50 re, Cl) /z, = 25 re, Rh, = 175 cM. 
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-111 

Pnc. 1r. Pa,n:nam,Hoe pa3,n:eJiemie opelUT Ha noCJie.n;Hruc oelopoTax 

IIy<IKa B I.ilIKJIOTpOHe Y-400M, /z., = 25 re, Rh, = 175 CM. 
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Xc,MM 

Pnc. !2. ,llBlillteHIIe I.i0HTpa Opel.RT ny'!Ka Ha IIOCJI0,n:HliX oelopoTax 

no.n: BJIIDIHIIeM rpaJUieHTa rrepBOll a3IDzyTa.Jll,HOll rapMOHIDtlI. 

I) Jz, = o ➔ 35.rc, 2)h, = o -70 re, 3)/t, = 07 !40 re, 

R.1z,= 170 CM. 

- Ye.MM ~o, 1 

✓·~" / l,\ ol . )° . 
0 , -~.... O 0 ! . . . 5•--•~ ,~ •, ·15 Xe.MM 

·10 o of-- -- ' 
I •"'\. '-... '\ ,.- -·-·-· . / :\. ·,~\ 

/ 0 ~. 1 
/ I .5~~0 0 \ 

/ 0 

/ -~""'\,o,, ---- 'O· .,,,,.,.,,-o o._J 0 .,.,..-

,,,......,, 0 

. /"" 
PIIc. 13. ,llBlillteHIIe I.i0HTpa OpelllT lIOHOB Ha KOHe'lHWC pa,Iteycax 

Y-400M npn ,n:eiicTB:im /2, = 25 re, R1z, = 170 CM II 

8ha = IOO re/CM, Rh2 = 175 CM, I) </f = 0, 2) fq = 90°, ar 
\N',.. = 230 MaB • 
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Bo ooex npe,nH,eyl!(HX npllMepax aMWIRTy,n;a h1 Bll6prum nocTomr-

Hoii B o6Jia.CTH paAeyCOB 170 + 189 CM. l1cCJie,n;oBaHne BJIWIHIDI r~eH­

Ta nepBoii rapMoHmm Ha pas.n;eJieHHe ny'lltoB (pHc. 12) yxa3llBaeT Ha 

,n;eiiCTBHe "ycpe,n;HSHHoii" //, • .no6amta K B03MYlll0HHIO h, BTopott rap­

MOHHKll MarHHTHoro noJIH h2. llJilI ee rpaAHeHTa Ghz. oKaaHBaeT ,n;onoJI­

HHTem,Hoe BJillJIHHe Ha BeJinq:lffiY pa,iomJII,Horo sa6poca JIY'iKa B saBncn­

MOCTH OT ee a.MIIJmTy,n;u :a :pa3ll (pHC. 13). 
Jvm OCHOBHOro BapHa.HTa npe,ItIIOJia.I'80TCH HCllOJ.II,30BaTh ,n;onoJI-

HllT0JII,HYID nepByID rapMOHHKY C IlOCTOJIHHOH a.MIIJillTy,ItOH 25 re, IlOJIY­

qaeMOH C llOMO~LID TOKOBllX Ka.TyuI9K KOPP9Kltl'!H MaI'HllTHOro llOJI.il ItHK­

JIOTpoHa Y-400M B ,n;:imnasoHe pa,n;eycoB Rh, = 170 + 180 CM. Hs pnc.14, 

........ 
-~-\ I -

\•m l 
.~,Le/ 
178 ; 179 

../; 
·.l.p.S 

-0,fSS• 

0,150 ! 

.1 

' 179 

al 

6) 

Pnc. I4. 3B0,7IlllUWI pa.ium.m,Hott qRSOBOH llJIOCKOCTH ny~ Ha KOH0'IHHX 

paAnycax ycKopeHnH C /?pd = 160 CM Ha llOCJI0,!J;OBaT9JII,HWC 

o6opoTax npn ,n;eilcTBKK nepBott aSHMYTaJII,HOH rapMOHllKH 

lz, = 25 re, ~. = 170 cM. a) c,. = 7,sf" MM Mpa.n;, 

6) Cr= 161'" MM .Mpa,It. 
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r,n;e npe,n;CTaBJieHa SBO~ npeo6pasoBaHIDI H3M0H9HllH <pa30BOH 06-

Jia.CTll ny'llta ( o(. ' R ) Ha IlOCJI0,ItOBaT9Jil,HllX o6opoTax ycKopeHIDI qac­

THIJ; c HaqaJILHOro pa,Iteyca Rp.o = 160 CM n c SMllTTaHCOM 7,5'il n 

16~ MM Mpa.n;, CJie,n;yeT, ~o sqxlleKTllBHOCTh BllBO,n;a qacTHIJ; sa 2 + 3 

o6opoTa COCTaBllT IlOPSWta 70% npn TOJIIItlIB8 cezrryMa ,IteqJJI8KTOpa 

0,3 MM. Hcnom,syeMl:lH B JiilP OIDIH Ha ItHKJIOTpoHax Y-200 n Y-400/4,8/ 

M8TO,n; :mmo,n;a ny'lltOB Tmt8.liblX HOHOB nepesap.RJJ;Koii qacTHIJ; Ha TOHKOH 

MHlll0HH npe,JtIIOJiaraeTCH HCilOJILSOBaTh Ha Y-400M npn pa6oTe ItHKJIOT­

poHa B aB.TOHOMHOM P8lltllM0 ycKopemm HOHOB {He41-++2, ct~ ...... +6 ••• ), 

H3BJl0Ka0MllX HS co6CTB8HHOrO .HOHHoro HCToqHmta. IlpoBe,n;eHHUe pacqe­

Tli TpaeKTopHii ,n;BIDlt0HM·qacTHIJ; j'KasaJIH Ha oco6eHHOCTh BllBO,n;a, 

COCTORIIlYID B TOM, qTo OH Han6oJiee 3ip:p0KTHB0H, Kor,n;a CIIllpaJILHOCTh 

MarHnTHoro nOJIH ,ranpaBJieHa npoTHB ,n;BmtteHHH ny'llta (pnc. 15), qTo 

npe,JtIIOJiaraeT ycKopeHne qacTHIJ; B HanpaBJISHHH~IIPOTHBOilOJIO]KHOM oc­

HOBHOMY (pnc. 4). Ilpn HCllOJILSOBaHKK M0TO,n;a BllBo,n;a nepesapJJ,n;KOH 

y,n;o6HO OCYlll0CTBJIHTh llJia.BHOe BapLnpOBaHH0 3H0PrHH BllnyCKa0MllX no-

Pnc. 15. TpaeKTOpHH ny'lltOB HOHOB He41,,BllBO,n;HMllX HS ItHKJ!OTpOHa 

Y-40CM M0TO,ItOM nepesapH,n;Kn (Hai ...,. Hef) Ha TOHKOtt 

MHlll0HlI C pa:nmx pa,ItHyCOB YCKOPBHM. 
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HOB (B 11pe,D;eJ1ax 30%) nyTeM yCTaIIOBIIB 11epesapJW{Oli MIBl!eHH Ha 

Tpe6yel\illli1: ( 110 :meprlili '!aCTHU) pa..IJ;~C H COOTB8TCTByialllili (,nJIH Ha­

~eJJl'IB8.HM BllIJYCKaeMWC HOHOB B TOT .lite HOHOIIPOBO.IJ;) asIDzyT. IlpH ' 

ycKopeHlili Ha umt.JIOTpOHe Y-400M HOHOB 82 M8TO.IJ;OM 11epesapSJ;IJ;KH MO­

.llt8T 6llTI, BllB8.IJ;8H IJY'IOK 11pOTOHOB (H2 - 2p + e ) C 8Heprneii .IJ;O 

120 MaB. 

IlpHMeHeHHe .IJ;BYX c11oco60B BllBO,IJ;a qacTEI{ Ha umt.JIOTPOHe Y-400M 

B pasHllX pe.lltllMax ero pa6oTH np:ll;ll;aeT 011pe.IJ;e~eHHYIO rn6KOCTI> B 

8KC~aT~ ycKopHTe.mI. 

IIpoBe,IJ;eHHlle HCC~8.IJ;OBaIIM 1108BO~ YCTaHOBliTI>'OCHOBHHe 

napaMeTpll CHCTeM BunyCKa, a .IJ;~He:!-l:lmm ~8 pac11pe,IJ;eJ18Hlili Mar­

HliTHllX no~eil, IIQ~qeHHllX IIPH H8MepeHlili Hi:l. ll~OMaCWTa6HOM MarHH­

Te, llOCJIYlKHT ,nJIH y-ro~emm:, HsyqeHM npHqHH, BJIHJlRJIIHX 'Ha ~­

Hllli pas6poc HOHOB n, sHaqnT, Ha sqxileKTHBHOCTI> BllBO.IJ;a ny~oB • 

.llinepaTypa 

l. OraIIeCffiI D.U. H .zu>., Olliill 9-82-756, ,lly6Ha, 1982. 

2. IP~epoB r .H. H .zu>. , Olliill 9-84-555, ,lly6Ha, 1984. 

3. \P~epo~ r.H. H .zu>., Tpy.IJ;ll YI! BcecOD8H,COBe~. 110 ycK. sap.!DlteH. 

qacTHU, M., "HayKa", T, l, c. 59, I98I. 

4. K.n:eHHH E.A. H .zu>., Olliill 9-!0652, ,lly6Ha, 1977. 

5. Ali.IJ;PHaIIOB A.M. H .zu>., Olliill 9-84-322, ,lly6Ha, 1984. 

6. Gordon M,M., Blosser H,G,, Conf, on Seet. foe. cycl. and 

meson fact., CERN 63-19, p,236,,Geneva, 1962. 

7. Kim H,, IEEE Trans, on Nucl. Seo,, NS-13, 

4, p,58, 1966, 

8. ille~eB ll.A. H .zu>., Olliill P9-483I, ,lly6Ha, 1969. 

Py-KOIIHCI, IIOCTynHJia B li8,IJ;aTMI>CKHH OT.IJ;8.71 
30 MapTa 1989 ro.IJ;a. 

14 




