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l-13oxpoHHbl'1 UIIIKJlOTPOH MU.-400 npeAHa3Ha4eH Ami ycKopeHI/IA 

aapmKeHHblX 4aCTIIIU B AlllanaaoHe OTHOWeHlll'1 A/Z OT 2 AO 5 AO 3Heprn'1 25 -

100 MaB/HYKJlOH. MarHIIITHaA CTPYKTYPa MU.-400 COCTOIIIT 1113 4eTblpex 

ceKTOPOB, yrnoso'1 npOTH)l(eHHOCTblO 45°, Ill yrnoM cn111paJ1bHOCTIII Ha . 

KOHe4HOM PaAlllyce ycKopeHIIIA 40°. C 1995 rDAa Ha UIIIKJlOTpOHe ycTaHOBJleHa 

Ill BBeAeHa B Ae'1crn111e CIIICTeMa BHeWHe'1 IIIH)l(eKUIIIIII C 111cnOJ1b30BaHl/leM ECR­

IIICT04H111Ka. 8BOA ny4Ka B MeAlllaHHYIO nJlOCKOCTb ocyU1eCTBJ1AeTCA 

:,meKTPOCTaT1114eCKIIIM aepKaJlOM [1]. 

vlccJ1eAOBaH111e nepsoti rapMOHll1Kll1 MarHIIITHOro nOJlSl 

YCJlOBIIIA ycKopeHI/IA aapA)l(eHHblX 4aCTIIIU Ha nepBblX o6opornx B 

ueHTpaJlbH0'1 06nacT111 UIIIKJlOTPOHa OKa3blBalOT CYllleCTBeHHOe BJllllAHl/le Ha 

AaJ1bHe'1w111'1 XOA ycKopeHIIIA Ill Ha Ka4eCTBO BblBeAeHHOro ny•1Ka. 3aMeHa 

BHYTPeHHero PIG-IIICT04HIIIKa Ha c111cTeMy' - BHewHe£1 IIIH)l(eKu111111 c 
IIICnOJlb30BaHl/leM ECR-IIICT04HIIIKa np111BeJ1a K yBeJllll4eHIIIIO noTeHu111aJ1a 

IIIH)l(eKT111pyeMoro ny4Ka C AeCATKa BOJlbT AO HeCKOJlbKIIIX KIIIJlOBOJlbT Ill 

onpeAeJ1111J1a YCJlOBIIIA pacnOJlO)l(eHIIIA Ha4aJlbH0£1 T04KIII ycKopeHIIIA. noaTOMY 

6b1Jllll npoBeAeHbl pac4eTbl AIIIHaMI/IKIII ycKopeHIIIA aapA)l(eHHblX 4aCTIIIU 

cornaCHO HOBblM yCJlOBIIIAM. Pac4eTbl BblnOJlHeHbl nporpaMM0£1 CENTR C 

111cnoJ1baosaH111eM KapT MarHIIITHblX none£!, nony4eHHblX B npouecce 

q:>OpMlllposaHI/IA MarHIIITHOro nOJlA UIIIKJlOTPOHa np111 1113MepeHIIIAX no nOJlHOMY 

a3111MYTY B OKTA6pe 1990 rOAa [2],[3]. HeKOTOpble peayJlbTaTbl npoBeAeHHblX 

pac4eTOB HarnAAHO MO)l(HO YBIIIAeTb Ha PIIICYHKaX 1 Ill 2. 
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PIIICYHOK 1. TpaeKTop111111 

ABlll)l(eHIIIA YCKOpAeMblX 

4aCTIIIU C OTHOWeHl/leM A/2=5 

AJlA 4eTblpex 3Ha4eHlll£1 

Ha4aJlbH0£1 q:>a3bl ABlll)l(eHIIIA 

~ o , PaCCTOAHllle OT ueHTpa 

UIIIKJlOTPOHa AO ueHTpa U1eJ1111 

nJlaCTI/IHbl, ¢>opM111py10U1e£! 

nepBbl'1 YCKOPAIOUl111£1 aaaop 

48 MM. Yron noJlO)l(eHIIIA 

ueHTpa U1eJ1111 nnacTIIIHbl OT 

OCIII X 45D 



acm 

aero 

Q(l25 

acm 

~0015 
> 

0010 

-o- +o=-roo 
-0- ♦o=-fJJO 

--6- +o=-700 

----❖-- ♦0=-fIJ° #: ... 
/~ , / .a. 

aro; 

aCXDi---~.,,,--.i_---,-,~.=::....,.-,;:;--c---7 
~~1' 

-O(Xl;'-~--'--~--'--~--'l.......~---'--~---' 
-0cm -0015 -0010 -0ro; acm 

X(M) 

Pi.1cyHOK 2. )J.HHaMHKa 

ABl-1~eHl-1Sl ueHTpOB op61-1T 

npl-1 ycKopeHl-11,1 YaCrnUbl C 

OTHOWeHHeM A/2=5 . wm 
YeTblpex 3HaYeHl-1VI 

Ha'-laJlbHOVI cpa3bl ABl-1~eHl-1Sl 

~ 0 • Ui.1cppaMi.1 1 1,1 6 

o603Ha'-leHbl ueHTPbl nepBOVI 

1,1 wecrni:il op6m 

no11yYeHHble peay11bTaTbl pacYeTOB CBl-1AeTeJlbCTBYIOT O HaJll-1'-l~ll-1 Cl-1JlbHOVI 

nepsoi:il rapMOHHKl-1 MarHl-1THOro nOJlSl B ueHTpaJJbHOVI 0611aCTl-1 Ul-1KJ10TpOHa, 

KOTopasi SlBJlSleTCSl npl-1'-ll-1HOVI 3Ha'-ll1TeJlbHOro CMel.J.-leHHSl ueHTPOB 

paccMaTpi.1saeMblX op61-1T. Ha pi.1cyHKe 3 npeACTaBJleHO a3l-1MYTallbHOe 

pacnpeAe11eHi.1e MarHi.1rnoro nonsi Ha nsirn PaAi.1ycax B pai:iloHe ueHTpa11bHOi:il 

BCTaBKl-1. 
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Pi.1cyH0K 3. PacnpeAeJleHHe MarHl,1TH0ro nOJlSl no a3l-1MYTY AJlSl mnl-1 paAHYCOB. 

YposeHb n0JJSl npeAHa3Ha'-leH AJlSl ycKopeHHSl Yacrnu C 0THOWeHHeM A/2 = 5 

2 

Ha pi.1cyHKe 3 ci.1Mso11aMi.1 S1, S2, S3, S4 noKaaaHbl no11o~eHi.1si ceKTopos. 

ll13MepeHl-1e MarHHTHOro nOJJSl Ul-1KJlOTPOHa OCYIJ.-leCTBJlSlJlOCb Cl-1CTeMoi:il, 

paapa60TaHHOVI 1,1 C03AaHHOVI B na6oparnp1,11,1 HAepHblX peaKUl-1VI O111m1 [4]. 

Ci.1creMa BKJllOYaeT B ce6si 14 AaTYHKOB Xo1111a, pacnono~eHHblX Ha HeCy1.J.-1ei:il 

WTaHre. )J,aT'-ll-1Kl-1 Xo1111a 3aKpenneHbl C l-1HTePBMOM B 16 CM Ha JleHTe, 

cnoco6HOVI nepeMel.J.-laTbCSl no PaAHYCY BAOJlb WTaHrn C waroM 2 CM. OAl-1H 

KOHeu WTaHrl-1 aaKpenneH Ha nosopoTHOVI OCHOBe B ueHTpe Ul-1KJlOTPOHa, 

APYroi:il - nocrnsneH Ha Koneca 1,1 nepeMe1.J.-1aeTCH no aai.1Myry c waroM Ll0 = 

0.9375°. A3l-1MyraJJbHOe ABH~eH1-1e npol-13B0Al-1TCSl 3a C'-leT ay6YaTOi:il nepeAa'-11,1 

Me~y ABHrareneM l-1 KOJlbUOM, YeM AOCrnraeTCSl noBTOpSleMOCTb n03l-1Ul-1VI 

npi.1 MHOroKpaTHOM ABH~eHHl-1 no a3l-1MYTY, MoMeHTbl C'-ll,1TblBaHl-1Sl 

HHcpopMaUl-11-1 C AaT'-ll-1KOB, aanycK 1-1 OCTaHOBKa ABHraTeJJei:il Cl-1HXPOHl-130BaHbl 

1,1 ynpaBJlSllOTCSl KOMnblOTepOM. 111HcpopMaUl-1Sl O 3Ha'-leHl-1SlX 3)],C Xo1111a 

3ani.1CblBaeTCSl 1,1 xpaHl-1TCSl B cpai:ilnax. MareMarnyecKaH o6pa6oTKa AaHHblX 

MarHHTHblX l-13MepeHl-1VI ocy1.J.-1eCTBJ1SleTCSl Ha OCHOBe naKeTa nporpaMM 

MAGNIT 1,1 BKJllO'-laeT B ce6si Bbl'-ll-1CJ1eHi.1e 3Ha'-leHl-1VI MarHHTHOro nOJJSl no 

nOJll-1HOMaM TpeTbero nOPHAKa. nporpaMMa Bbl'-ll-1CJ1SleT 3aBl-1Cl-1MOCTb 

cpeAHero nonsi 1,1 cpnarrepa OT PaAHyca, aMnJJHTYAY 1,1 cpaay rapMOHHK 

pa3JlO~eHl-1Sl MarHHTHOro nOJJSl, yro11 cni.1paJ1bHOCTl-1 ceKTOPOB, onrnMaJlbHble 

3Ha'-leHl-1Sl BO 1,1 A/2, yacTOTbl PaAl-1MbHblX 1,1 aKCl-1MbHblX 6eTaTpOHHblX 

KOJle6aHi.1VI. Ha pi.1cyHKaX 4 1,1 5 npeACTaBJleHbl 3aBl-1Cl-1Mocrn aMnlll-1TYA 

nepsoi:il 1,1 BTOpoi:il rapMOHl-1K MarHHTHOro nOJJR OT. PaA1r1yca. 
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Pi.1cyHOK 4. AMnllHTYAa nepsoi:il rapMOH1,1Kl,1 MarHmHoro n0JJSl AJlSl ycKopeHHSl 

Yacrnu c 0TH0WeHHeM A/2 = 5 
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P1,1cyHOK 5. AMn111,1ryAa BTOpOH rapMOH"1Kl,1 MarH"1THOro nom1 AJlSl ycKopeH"1Sl 

'-laCT"11..l C OTHOWeH"1eM A/2 = 5 
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P1,1cyHoK 6. A1,1arpaMMa Hanpas11eH"1Sl seKrnpos nepsoi;1 rapMOH"1K"1 

MarH"1THOro nOJlSl AJlSl ycKopeH"1Sl YaCTl,11..l C OTHOWeH"1eM A/Z = 5 
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AHa111,13 npeACTaBJleHHblX BblWe rpaql"1KOB 06bSlCHSleT Hanpas11eHHblH APeHq> 

L(eHTPOB paccMaTp1,1saeMblX op61,1T ycKOpSleMblX 4aCT"1L\ HaJl"14"1eM nepBOH 

rapMOHl,1Kl,1 MarH"1THOro nOJlSl B l..leHTpe l..l"1KJlOTPOHa. CornacHO rpaq>"1KY 

aMnJl"1TYAbl nepBOH rapMOH"1Kl,1 1,1 Hanpas11eH"1IO ee BeKTopa B 3aB"1C"1MOCT"1 OT 

paA1,1yca B L(eHTpe L\"1KJlOTPOHa (p1,1cyHK"1 4 1,1 6) MO)KHO YCJlOBHO BblAeJ1J,1Tb ABe 

0611acrn, COAep)Kaw.1,1e HeC"1MMeTp"110 MarHHTHOH CTPYKTYPbl. 8 A"1ana30He 

PaA~1ycos OT 0 AO 15 CM MaKC"1MaJlbHaSl aMnn"1ryAa pasHa 0.086 T. B 
A"1ana3oHe paA"1YCOB OT 15 AO 30 CM MaKC"1MaJlbHaSl aMnn1,1ryAa OKa3aJlaCb 

paBHOH 0.028 T. B XOAe noAroTOBKl,1 K MarH"1THblM "13MepeH"1SlM, 

nposeAeHHblM B OKrn6pe 1996 roAa: 6btJla BblSlCHeHa np"14"1Ha Ha111,141,151 

nepBOH rapMOH"1K1,1. Ha p1,1cyHKe 6 cxeMaT"14HO 1,1306pa)KeHa c1,1ryal\"1Sl B 

L1eHTpe L\"1KJlOTpoHa, npeAwecrnyt0w.asi HaYa11y W"1MM1,1posaH"1S1. nepsasi 

BbIAeneHHaSl 0611aCTb COAep)K1,1T l..leHTpallbHYIO BCTaBKY, "1MetOW.YIO 

npOA0Jl)KeH"1e ceKTOPOB K L(eHTPY LJ,1,1KJlOTPOHa BnJlOTb AO L\eHTpallbHOro 

ornepCT"1Sl KaHaJla BHewHeH 1,1H)KeKL(l,11,1. OTCYTCTB"1e Ha BCTaBKe npOAOn)KeH"1Sl 

TpeTbero 1,1 Yerneprnro ceKTopos, 06yc11osneHHOe KOHCTpyKrnBHblMl,1 

oco6eHHOCTSlMl,1 pa3MeW.~Hl,1Sl C"1CTeMbl BHYTpeHHero PIG-"1CT04H"1Ka 1,1 

ny1111epa, np1,1seno K so3H"1KHoseH"1IO nepsoro n1,1Ka aMnll"1TYAbt. B A"1ana3oHe 

paA"1YCOB OT 20 AO 35 CM Ka>KAblH ceKTOP "1MeeT 601<0Bbte HaKJlaAK"1, 

ycrnHos11eHHb1e AJlSl W"1MM"1posaH"1Sl cpeAHero no11si. KaK Bi-1AHO 1,13 p1,1cyH1<a 

6, K HaYaJly KoppeKLJ,1,11,1 nepBOH rapMOHl,1Kl,1 MarH"1THOro nOJlSl MarH"1THaSl 

CTPYKTypa B A"1ana30He paA"1YCOB OT 20 AO 25 CM OKa3aJlaCb 3aBeAOMO 

HeC"1MMeTp"14HOH. reoMeTpl1Sl u,eHTpanbHOH BCTaBKl,1 1,1 HaKJlaAOK Ha ce1<Topax 

S1 11 S4 nOATBep)KAaeT 3aB"1C"1MOCTb q>a3bl nepBOH rapMOHl,1Kl,1 OT paA1,1yca, 

1,1306pa)KeHHOH BeKTopaM"1 Ha p1,1cyH1<e 6. 

KoppeKU,1-Ul nepso111 rapMOHIIIKIII MarHIIITHOro non~ 

8 npol(ecce nOArDTOBKl,1 KOppeKL\"11,1 nepBOH rapMOH"1Kl,1 "1CCJleAOBaJl"1Cb 

B03M0)KHOCTl,1 W"1MM"1POBaH"1Sl MarH"1THOro nOJlSl np1,1 noMOW."1 60KOBblX 

HaKJlaAOK 1,1 1,1cnOJ1b30BaH"1Sl CTaJlbHblX nnaCT"1H, noMeW,eHHblX nOA ceKTopa 

MarH"1Ta. Ha p1,1cyHKe 7 npeACTaBJleHa 3aB"1C"1MOCTb BKJlaAa 60KOBOro 

W"1MMa, w1,1p1,1HOH s 1 CM, OT paA1,1yca s cpeAHee none. 
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P1,1cyHOK 7. 3aB"1C"1MOCTb 

BKJlaAa 60KOBOro W"1MMa, 

W"1p"1HOH B 1 CM, OT 

PaA"1yca s cpeAHee none 



OueHKa BKJlaAa 60KOBOro WIIIMMa npo1113BSAeHa Ha OCHOBe KapTbl MarHIIITHOro 
nom:1 Alls:! ycKopeHllls:l Yacrnu C OTHOWSHIIISM A/2 = 5 Ill cornacyeTCs:l C 
pe3ynbT8TaMIII npoBSASHHblX paHee 1113MepeHllllii BKJlaAa B cpeAHee MarHIIITHOe 
none OT 60KOBblX WIIIMM [5], [6]. 
PacYeT BKllaAa s cpeAHee MarHIIITHoe none noMew,eHHOro noA ceKTop 
CTaJlbHOro n111crn, TOnUJ,IIIHOlii 3 Mlllnn111MeTpa (p111cyHKIII 8 Ill 9), BblnOnHeH 
nporpaMMOlii BCAL [7]. 

C: '8_CAL V'K:4b20a. DHP 21.-.Jun-1996 

Cyclotron mc400 
with 3 mm shim 
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P111cyHOK 8. PacnonmKeH~e CTanbHOro nlllCTa, TOnUJ,IIIHOlii 3 MM, nOA 
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P111cyHOK 9. 3aBIIICIIIMOCTb 
BKllaAa s cpeAHee 
MarHIIITHoe none 
noMew,eHHoro noA ceKTop 
CTanbHOrO nlllCTa, TOnUJ,IIIHOlii 
3 MM, OT paA111yca. A11111Ha 

n111crn no PaAIIIYCY OT 233 AO 
496 MM 

·~ ·i ,!ii 

:~ .. 

KoppeKUllls:! nepsolii rapMOHIIIKIII MarHIIITHoro nons:i B USHTPaJlbHOlii o6naCTIII 
UIIIKllOTPOHa npOBOAIIIJ18Cb C ycnOBIIISM coxpaHeHllls:l YPOBHS'l CPSAHero 
MarH111rnoro . nom:1. Ans:i peweH111s:1 aTolii 38A8YIII noTpe6osanacb 
CIIIMMSTPlll38Ullls:! M8rHIIITHOlii CTPYKTYPbl USHTpaJlbHOlii o6nacrn nocpeACTBOM 
nepepacnpeAeneH111A )l(ene3HblX Mace. 6blno np111HATO peweH111e o 

MIIIHIIIMlll38U111111 YPOBHA nepsolii rapMOHIIIKIII B Alllana30He PaAIIIYCOB OTO AO 
15 CM 38 CYST yseJllllYSHIIIA YPOBHA BTOpolii rapMOHIIIKIII MarHIIITHOro nonA. 
OCHOB8HllleM nocn~llln npeAB8PIIITeJlbHbllii paCYSTHbllii aHaJllll3 BJllllAHIIIA 
BTOpolii rapMOHIIIKIII Ha AIIIHaMIIIKY YCKOpAe1v1oro nyYKa. 

Ha nepsoM arnne KOppeKL.1111111 npOlll3BSAeHa CMeHa USHTpaJlbHOlii BCTaBKIII. 8 
HOBOM sap111aHTe BCTaBKa IIIMeeT npOAOn)l(SHIIIA CIIIMMSTPIIIYHO pacnOJlO)l(SHHblX 
OTHOCIIITeJlbHO I..ISHTpa ceKTopos S2 Ill S4. CpaBHIIITeJlbHbllii 8HaJl1113 
pe3yJlbTaTOB npOBSASHHblX M8rHIIITHblX 1113MepeHllllii npeACTaBneH Ha p111cyHKax 
10 111 12. MaKCIIIM8JlbHbllii yposeHb nepsolii rapMOHIIIKIII B o6nacrn ueHTpanbHOlii 

BCTaBKIII CHlll3111JlC51 OT 860 AO 20 re Ill nosneK 38 co6olii CHlll)l(8Hllle YPOBHA 
nepsolii rapMOHIIIKIII BO BTOpolii OTMeYeHHOlii o6nacrn ( OT 15 AO 30 CM ) AO 
200 re. 
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PttC)'HOK. 10. CpaBHIIITenbHbllii aHaJ11113 pacnpeAeneHIIIA aMnnlllTYA nepsolii 

rapMOHIIIKIII MarHIIITHOro nonA AO Ill nocne CMSHbl UeHTpanbHOlii BCTaBKIII. 

YposeHb nonA npeAH83HaYeH AflA ycKopeHIIIA Yacrnu C OTHOWSHIIISM A/2=5 

AllA nOATBep)l(AeHIIIA nonyYeHHblX pe3ynbTaTOB nposeASHbl 1113MepeHIIIA 
MarHIIITHblX nonelii AflA YCKOpAeMblX Yacrnu c OTHOWSHIIIAMIII A/2=2 111 5. 

Ha BTOPOM arnne KOppeKUIIIIII nplllHATO peweHllle ycTaHOBIIITb 60KOBble 
WIIIMMbl OAIIIH8KOBOlii AJllllHbl Ha Ka)l(AOM 1113 YSTblpex ceKTopos. YYIIITblBaA 
ycnos111e coxpaHeHIIIA YPOBHA cpeAHero MarHIIITHOro nqnA, AJllllHY WIIIMM Ha 
ceKTopax S 1 111 S4 ysen111y111n111 aa cYeT cpeaos c WIIIMM ceKTopos S2 111 S3. 
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TaKl-1M o6pa3OM, nony4eHa Cl-1MMeTp1-14HaSl KapTl-1Ha noflO)KeHl-1Sl Wl-1MM 
OTHOCl-1TeflbHO ueHTpa U1-1KflOTPOHa 1,1 coxpaHeHa OAHOPOAHOCTb MaTep1-1ana, 
4TO np1-1seno K 3H841-1TenbHOMY noAaBneHl-1IO nepsoii1 rapMOHl-1Kl,1 MarHl-1THOrO 
nonsi (p1-1cyHoK 11 ). Brnpasi rapMOH1t1Ka MarHmHoro nonsi s ueHTpe 
u1-1KnOTpOHa nocne srnporo arnna W1t1MM1t1posaH1t1S1 ocrnnacb 6e3 "13MeHeH1-1S1 

(p1,1cyHOK 12). 
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PllCyHOK 11. PacnpeAeneHl-1e aMnfll-1TYAbl nepsoii1 rapMOHl-1Kl-1 MarHl-1THOrO nonsi 

no paA1-1ycy nocne 3asepweH11si KoppeKu1-11-1 
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P1-1cyHOK 12. CpaBHl-1TeflbHblii1 aHanl-13 pacnpeAeneHl-1Sl aMnfll-1TYA BTOpoii1 
rapMOH1-1K1-1 Marn1-1THOro nonsi AO KoppeKu1-11-1 1,1 nocne npoBeAeH1t1S1 nepsoro 1-1 

srnporo arnnos KOppeKUl-11-1 
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P1-1cyHoK 13. PacnpeAeneH1-1e cpeAHero MarH1t1THoro nonsi no PMl-1YCY AflSl 
YCKOpSleMblX "1OHOB C OTHOWeHl-1eM A/Z = 2 1,1 5 

nony4eHHble pe3ynbTaTbl "13MepeHl1ii1 MarHl-1THOro nonsi no OKOH4aHl11,1 
KoppeKu111-1 nepsoii1 rapMoH1-1K1,1 11cnonb3OBaHbl AflSl pacYeTa A11HaM1-1K1-1 
YCKopeHl-1Sl 3apSl)KeHHblX Yacrnu nporpaMMOii1 CENTR. Pac4eTbl noKa3an1-1, 4TO 
8 pe3ynbTaTe KoppeKUl-11-1 ycTpaHeH APeiilcp ueHTPOB op61t1T yCKOpSleMblX 
4acrnu (p1,1cyHOK 14), np11 3TOM ueHTpbl op61-1T pacnoflO)KeHbl B PMl-1yce 
OAHOro caHrnMeTpa OT ueHTpa U11KflOTPOHa (p1-1cyHOK 15) .. 
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P1-1cyHOK 14. TpaeKrnp1-11-1 
AB1t1)KeH1t1Sl ycKOpSleMblX 
yacrnu c OTHOWeHl-1eM A/2=5 
AflSl 4eTblpex 3Ha4eHl-1ii1 
Ha4aflbHOii1 cpa3bl ~ 0 =-70°' 
-60°, -50°, -40° nocne 

KoppeKu1-11-1 nepsoii1 
rapMOHl-1Kl-1 MarHIIITHOro nonsi 
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PaCCTORHMe no Tp38KTOPHH ( M) 

P1-1cyHoK 15. A1-1HaM1-1Ka 

ABl/l~SHl/lfl USHTp0B op61-1T 

np1,1 YCK0PSHl-11/1 4aCTl-1Ubl C 

0TH0W8Hl/l8M A/Z=5 AJ]fl 

48Tblpex 3Ha48Hl/llil 

Ha4aJlbHOIII q>a3bl ABl/l~SHl/lfl 

<I> 0 =-70°' -60°' -50°' -40° 
noc11e KoppeKu1-11-1 nepso111 

rapM0HI/IKI/I MarHI/ITH0ro n0Jlfl. 

L.J,1-1¢paMI/I 1 1/1 5 o603Ha48Hbl 

ueHTpbl nepBOIII 1/1 nHTOIII 

Op61-1T 

P1-1cyH0K 16. TpaeKTopm,, 

sepTI/IKaJlbH0rO ABl/l~SHl/lfl 

ycKopReMblX yacrnu c 

0THOW8Hl/l8M A/2=5 AJ]fl 

48Tblpex 3Ha48Hl/llil 

Ha4aJlbHOIII q>a3bl <I> 0 =-70°' 

-60°, -50°, -40° 

H1-1~e npeACTaBJ18Hbl p1-1cyHKI/I, rpaq>l-148CKI/I OT06pa~a10w,1-1e PaAl/laJlbHble 1/1 

sepTI/IKaJlbHble aKcemaHCbl YCK0PI/IT8Jlfl AJ]fl Yacrnu C 0TH0W8Hl/l8M A/Z=2 1/1 5. 
AnR Yacrnu c 0TH0W8Hl/l8M A/Z = 2 paAl/laJlbHbllil aKcemaHC Ar = 6201t 

(MM*MpaA) AJ]fl Al/lanaaoHa Ha4aJlbHblX q>a3 A<l>o = 30° 1/1 Ar = 12001t 

( MM*MPaA) AJlfl Al/lanaaoHa Ha4aJlbHblX q>a3 A<j> 0 = 20°. BeprnKaJlbHbllil 

aKcemaHC Az = 11101t ( MM*MpaA ), p1-1cyHKI/I 17 111 18. 
AnR 4aCTIIIU C OTHOW8Hl/l8M A/Z = 5 paAl/laJlbHbllil aKcemaHC Ar = 8961t 

(MM*MPaA) AJ]fl AlllanaaoHa Ha4aJlbHblX q>a3 A<!>= 30° Ill Ar= 11871t (MM*MpaA) 

AJlfl AlllanaaoHa Ha4aJlbHblX q>a3 A<!> = 20°. BepTIIIKaJlbHbllil aKcemaHC Az = 
9741t ( MM*MpaA ), plllCYHKI/I 19 Ill 20. 
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PLIICYH0K 19. PaAL!laJlbHbllil 

aKcenTaHc Aflfl ycKopeHl/lfl YacTLIIU 

c 0TH0WeHL!leM A/Z=5 

napaMeTp RZR RBJlfl8TCfl PaALIIYC0M T04KLII Ha4aJla ycKopeHL!lfl YacrnUbl. 

napaMeTp Ar RBJlfleTCfl yrnoM Me~y BeKT0p0M CK0p0CTLII 48CTLIIUbl B T04Ke 

Ha4aJla YCK0P0HLIIR Lil nepneHAIIIKYilflp0M K PaAL!lycy-BeKTopy, HanpaBJ18HH0MY 

1/13 iJ.eHTpa UI/IKJl0TP0Ha B T04KY Ha4aJla ycKopeHL!lfl. 
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PVICYHOK 18. BeprnKaJlbHbllil 

aKcemaHc .o.:rrn ycKopeHL!lfl 4acr111u c. 
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PVICYH0K 20. BepTLIIKaJlbHbllil 

aKcenTaHC AJ]fl ycKopeHL!lfl 48CTLIIU 

C 0TH0WeHLIISM A/2=5 

napaMeTp Z0 
RBJ1fl8TCR sepTIIIK8JlbHblM yrnoM BblJleTa YCKOpReMOIII 48CTI/IUbl B 

T04Ke Ha4a11a ycKopeHL!IR 0TH0CL!ITeJlbH0 MeAL11aHH0111 n11ocK0CTL11 Z=0. 
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3aKJllOY8Hlt18 

Pe3YllbTaTbl pa6oTbl ycKopI,nem:1 noc11e 3aaepweH111s:1 KoppeKu111111 nepaoCi 
rapMOHIIIKIII MarHIIITHOro no11s:1 noKa3alllll 3Ha'-llllTeJlbH0e yae11111YeH111e 
IIIHTeHCIIIBHOCTIII ny'-IKOB ycKops:ieMblX IIIOHOB. np111 TOKe ny'-!Ka IIIOHOB 14N+5 
nepeA IIIHQ)JleKTOPOM a 72 MKA AO npoBeAeHIIIS'I KoppeKUIIIIII B HenpepblBHOM 
pmKIIIMe pa6oTbl BblBeAeHHblCi 1113 ycKOPIIITeJlS'I nyYeK IIIMeJl TOK 0.36 MKA. 
Koscj)cj)111u111eHT nepeAa'-1111 nplll 3TOM COCTaBJlS'leT K=0.5%. noc11e KoppeKUIIIIII 
np111 TOKe nyYKa IIIOHOB 14N+5 nepeA IIIHQ)JleKTopOM B 60 MKA III CKBa)KHOCTIII 
BY-Hanps:i)l(eHIIIS'I 0=2, BblBeAeHHblCi 1113 ycKoplllTeJlS'I nyYeK IIIMeJl TOK 0.6 MKA. 
Koscj)cj)111u111eHT nepeAa'-1111 np111 3TOM COCTaBJlS'leT K=2%. TaKIIIM o6pa30M, 
nocJle 3aBepweHIIIS'I KoppeKUIIIIII nepBOVI rapMOHIIIKIII MarHIIITHOro no11s:1 B 
ueHTpallbHOCi 0611acT111 ycKOplllTeJlS'I Y400M K03Q)Q)IIIUllleHT nepeAa'-1111 
yae11111Y11111cs:i B 4 pa3a. 
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