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· : BBe,nemi:e 

" , B Jia6opaTopm,1 ; SI,nepHUX npo6JieM 06'be,l{IU!eHHOrO HHCTHTyTa 

SI,nepHux Hccne.nosaHHH npose.neHa ·pa6oTa no su6~py napaMeTpOB ·H 

pactJeTaM O<;HOBHUX CHCTeM KOMDaKTHOrci H30XPOHHOro l\lIKnOTPOHa CO 

CBepxnpoBO,l{H[UHMH o6MOTKaMH 'c KHU-35). npe.nnonaraeTCSI noJiytJaTb 

- nyqoK npoTpHOB c HHTeHCHBHOCThID ~ 200 MKA H MaKCHMaJihHOH 

. aHeprHeH 35 MaB. YCKOpHTeJIH c no,no6HUMH napaMeTpaMH ,l{JISI 
\ . ,,... . , . ' 

- npHKJia,l{HllX 3a,naq cymecTBYIDT BO MHOrHX CTpaHaX; HanpHMep: 
~ ' . ' . : • I . . .-

Cycl one-30 (BeJihrHSI) [1] H _TR-30 (KaHa,na) [2]. 

' IlpHMeHeHHe CBepxnpOBO,l{HMOCTH npH npoeKTHpOBaHHH. 
' ' 

UHKJIOTpOHHUX ycTaHOBOK 'nepBoHatJaJibHO ;CBSI3UBaJIOCh C 

·Heo6xo,nHMOCThID, ,nonyqaTb rioBuweHHUe 3HatJeHHSI MarHHTHOH 

JKeCTKOCTH ( npOH3Be,l{eHHe MarHHTHOro DOJISI Ha KOHetJHUH pa,nHyc 

· ycKOPHTeJisi) npH , ycKopeHHH MHOro3apsi,nHux HOHOB. O,nHaKO B 

nocne.nHee BpeMSI 

''CBepxnpoBO.l{HMOCTH, 

BllSIBHJIOCh - H _,npyroe HanpaBJieHHe 

CBSI3aHHOe C pa3pa60TKOH 

npHMeHeHHSI 
1 

11 HaCTOJih HUX'~ 

I_ KOMilaKTHUX ycK6pHTeJieH, HCDOJih3yeMUX,,l{JISI HeHTpOHHOH TepanHH Ii, 
. . ' . . 

npOH3BO~CTBa Me.l{HUHHCKHX pa,nHOH30TOilOB [3]: HanpHMep, MOJKHO 

. OTMeTHTh TaKHe pa6oTaID[UHe', MaWHHU, KaK 50 MaB ,neHTpOHHUH 

, UHKJIOTpoH MSU ( CIIIA), HCDOJII,3 yeMUH B KatJeCTBe HCTOtJHHKa 
I 

HeHTPOHOB, H 12 MaB npoTOHHUH UHKJIOTpOH Oxford Instruments 

(B~JIHKo6pHTaHHSI) [4], nocTpOeHHllH ,l{JISI npOH3B0.l{CTBa Me.l{HUHHCKHX 

H30TODOB. 

YCKOPHTeJih KHU-35 MOJKeT HCilOJih30BaTbCSI ,l{JISI 

- pa,nHOH3ci~onoB,
0 

noJiytJeHHSI nytJKa HeHTpOHOB' H ~pyrHX 

ueneH, r.ne Tpe6yeTcSI ny~oK _c TaKHMH napaMeTpaMH. 

OCHOBHWe npoeKTHWe napaMeTpW 

npOH3B0,l{CTBa 

npOMUWJieHHUX 

'IlpHMeHeHHe YCKOpHTeJISI ,l{JISI npHKJia.l{HUX 3a,naq Tpe6yeT BhlC~~OH 

'Ha,neJKHOCT,H pa6oTU H npocTOTU B 3KCDJiyaTaUHH. PeJKHM pa6ciTu 

UHKJIOTpoHa npe,nnonaraeT ycKo~eHHe o,nHoro THna qacTHU, tJTO 

~03BOJISieT HCDOJih30BaTh ¢HKCHpoBaHHUe· qacTOTY H MarHHTHOe DOJI~ 

I> ·c oTcyTCTByeT Heo6xo,nHMOCTh KoppeK;rnpyroIUHX o6MoTOK). BucoKHH. 

ypoBeHb MarHHTHoro n6JI~ (B0~2,0 TJI) npHBO,l{HT i 3H~1iHTeJihHOMY 

yMeHhWeHHID fa6apHTOB H BeCa ycTaHOBKH. HCITOJih30BaHHe H -HOHOB 

B KatJeCTBe YCKOpSieMUX qacTHU Il03BOJISieT ,l{OCTaT01iHO npocroi 



pemHTh npo6JieMy BllCOK03ctJctJeKTHBHOf'O BllBO,lla, ocymec_TBJIHeMOf'O 

nyTeM nepe3apH,llKH Ha y,JI~pO.llHOH ctJOJihf'e. IlpH 3TOM HMeeTCH 

B03MOl!CH_OCTh BapbHpoBaHHH KOHe'IHOH 3HeprHH, a TaKJKe noJiyqeHHH 

0,llHOBpeMeHHO .llBYX ny'IKOB B pa3Hl1X HanpaBJieHHHX .. 

Ha pHC. 1 noKa3aH o6mHH· , BH,ll ycK.OpHTeJIH ! a B Ta6JI. 1 

npHBe,lleHll OCHOBHlle napaMeTpll. 

1 

·2 

3 

4 

PHC.1. 06InHH BH.ll UHKJIOTpOHa KHQ-35: 1 ~ HpMo MarHHTa , 

2 - .nyaHT. 3 - cn-o6MOTKa 4 - ceKTOp Maf'HHTa. 
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. Ta6JI. 1. OCHOBHble iiapaMeTpbl KHU-35 

. , 

Ily'IOK 

THil ycKopHeMUX qacTHU .••.••....• 

3Hep,HH BllBe,lleHHOf'O ny11Ka (M3B) • 

MaKC.HHTeHCHBHOCTh (MKA) ••..•... 

11acT0Ta o6pameHHH (Mru) •.•.•..•. 

MarHHTHaSI CTpyKTypa 

'IHCJIO ceKTopoB ..•...•...•.....•. 

y,oJI ceKTopa (rpa,n) •...•...•.•.• 

cpe,n. MarH. llOJI~ B 11eHTpe (T) , •.. 

IlOJie B 11 XOJIMe" (T) ...•.•..••... 

noJie B 
11AOJIHHe" (T) 

Bq-CHCTeMa 

'IHCJIO ,nyaHTOB .•. ; .••........•... 

yroJI ,nyaH·Ta ( rpa.n) .. ; ....•.•.••. 

I HanpHlKeHHe Ha ,nyaHTe (KB) ....•.• 

I, Ha6op 3HeprHH 3a o6opoT (M3B) ..• _ 

I HoMep ,apMOHHKH •...•.....•...••. 

I 11acT0Ta (Mru) .•.....•.•.•.•..•.• 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

HHllteKUHSI 

THII HHl!CeKI.IHH .•.•..•....•...••.•. 

HHl!CeKTHpyeMllH TOK (MA) •.•.•..... 

pa,nHyc HH~eKUHH (CM) ........... . 

BLIBO,ll ny'IKa 

MeTO,ll .• • • •. • • • • • • • • • • • • • • • • • • • • • 

pa,nHyc B11B0,lla (CM) .•..•.•.•.•.•. 

34JcpeKTHBHOCTh B11B0,lla (%) ....... . 

BaKyyMHaSI CHCTeMa 

,naaJieHHe a KaMepe (Topp) .....•.• 

IlOTepH H--HOHOB 

-H--HOHll 

15+35 

200 

30,45 

4 

35 

2,0 

2,5+3,2 

1,2 

2 

40 

100 

"' 0,34 

4 

121,8 

BHyTp. 

3 

1,5 

06.llHpKa 

27+42 

"'100 

5X10-7 

B03MOl!CHOCTh HCilOJih30BaHHH H--HOHOB orpaHH'IHBaeTCSI ypoBHeM 

noTeph H3-3a 1 3JieKTpH'leCKOH .,llHCCOUHaUHH H nepe3apH,llKH Ha 

MOJieKyJiax OCTaTO'IHOf'O ra3a. oueHKH MaKCHMaJihHO ,nonycTHMOf'O 

ypoBHH Maf'HHTHOf'O IlOJIH H Tpe6yeMOf'O BaKyyMa B. ycKopHTeJihHOH 

KaMepe 611JIH npoBe,neHU C HCilOJih30BaHHeM cpopMyJI H3. pa6oTll [5]. 
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PHC.2. K03¢¢HUH8HT npoxom.neHHH nyqKa H--HOHOB. B 3aBHCHMOCTH 

OT ypoBHH MarHHTHoro nonH Bo H BaKyyMa p 
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PHC.3. IlOTepH H--HOHOB B rrpouecce ycKopeHHH. 

Ha pHC.2 IIOKa3aHll BenHqHHll K03¢¢HUHeHTa. rrpoxom.neHHH rryqKa 

C KOHeqHoH 3HeprHeH 35 M3B B 3aBHCHMOCTH OT aenHqHHll 

MarHHTHOro IIORH B ueHTpe UHKROTpOHa (Bo) H BaKyyMa B KaMepe 

(P). OrpaHHqeHHe ITO IIOTepHM HOHOB 5+10% CBH3aHO c .nocTaToqHo 

·Bl,ICOKOH HHTeHCHBHOtTh!O rryqKa. B CBH3H .C 3THM 6unH Bll6paHll 
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. -7 cne.ny10nurn napaMeTpu:·. B0= 2, O T; P=5X10 Topp. IloTepH 

H- -HO HOB npH · 3TOM cocTaBHT <><9% ( <><7% H3-3a· 3ReKTpHqecKol1 

,llHCCOUHaUHH H <><2% H3-3a IlOTeph ~a OCTaToqHOM ra3e). Ha PHC.3 

rroKa3aHbI cyMMapHue noTepH rryqKa a rrpouecce ycKopeHHH. Xopowo 
l , " 

BH,llHO, qTo OCHOBHlle IIOTepH ,IIpOHCXO,llHT IIpH 3HeprHH YCKOpHeMUX 

HOHOB 6onhwe 30 M3B. CneioaaTeRhHO, .nnH nyqKa MeHhWeH 3HeprHH 
- ( rrpa~THqecKH He 6y.neT IIOTeph H -HOHOB H3-3a BuweyKa3aHHllX 

IIpHqHH. 

MarHHTHoe none 

JlRH K11U-35 _ 6una Bll6paHa CTPYKTypa MarHHTHOH CHCTeMu c 4 

pa.nHanhHllMH CeKTopaMH. PacqeT ~apHaUHH H cpe.nHiro H30XpOHHoro 
,. . .I 

MaiHHTHoro IIORH 61,1n BUIIORHeH Ha OCHOBe OIIllTa pacqeTa 6RH3KOH 

no CTpyKType MO,llenH ycKOPHTenH CU11 [6] B COOTBeTCTBHH c 

H3BeCTHOH Me~O,llHKOH [7]. JlnH 3THX uenel1 HCIIORh30Banacb CHCTeMa 
rrporpaMM MAGSYS [8]. 

Ta6JI. 2. llapaMerpbLMarHH_THoii crpyKry pbl 

__ I qHcno ceKTopoa .. _ ................ I 4 
, I yron ceKTopa (rpag) - ; ........... I 35 
I 3a3op Mem.ny rron10caMH (CM) ....... I 2+3 

-I aucoTa ceKTopHoH WHMMll (cM) ..... I 25 
, I pa.nHyc ceKTOPHOH WHMMll ( cM) ..... I 2+54 
I .nHaMeTp rron10ca (cM) ............. I 108 
I .nHaMeTp MarHHTa (CM) ......... ; .. I · 178 
1 · B!lCOTa MarHHTa (CM) ............. I 90 
I Macca mene3a ( T) .......... ~ ..... J "'13 

I 
. I 

I 
I 
I 
I 
I 
I 
I 

Buno aurronHeHo pacqeTHoe ¢opMHpoaaHHe pacrrpe.neneHHH

MarHHTHoro IIORH ITO pa.nHycy H a3HMYTY B pa6oqeJ1 o6nacTH K11U..:35. 

-<l>~P~!'{POBaHHe cpe.nHero MarHHTHoro IIORH IIpOBO,llHROCh C IIOMOll{h!O 

BapbHpOBaHHH pa3Mepoa H ¢0pMll WHMM n~n!OCHoro HaKOHeqHHKa. IlpH 

3TOM,He66~o.nHMo 6uno au.nepmaTh rrpe.nenhHUe pa3Mepu rro 3a3opy B 

ueHT~a;h,HOH 06.rracTH MarHHTa, COOTBeTCTBy10m~e ManoMy pa.nHycy 
"1 , I 

_HHmeK_UHH nyqKa. IlOCKORhKY KOH¢HrypauHH C IIROCKHM. 3a3opoM Mem.ny 

'pa.nHanhHO-CeKTOpHUMH WHMMaMH He o6ecrreqHaaeT Tpe6yeMoe 

pacrrpe.neneHHe cpe.nHero MarHHTHoro nonH rro pa.nHycy · c HymHo8 
5 



' 

TO'IHOCTblO, )lJHI KoppeKUl'll'I 

np0¢1'1HHpOBaHHe 3a3opa Ha 

H3MeHeHHeM yrnoaoro pa3Mepa 

nnocKOM 3a3ope. 

KapTU- nonH 6uno 

Manux pa.llHycax c 

ceKTOpHUX illl'IMM no 

HCnOHb30BaHO 

O)lHOBpeMeHHUM 

pa.llv.ycy npH 

1 2 3 
' I . ✓• 

PHC.4. Ilp0¢1'1Hb MarHHTa: 

40 1-ropH30HTaHbHOe HpMO, 

0 

I-

m 

20 

2.5 

~ 
2.0 ~r 
1.5 

1.0 

0.5 

0.0 
0 5 

40 8() 80 R,cm 

Bav 

84 

10 · 15 20 25 
R, cm 

2~CeKTOp MarHHTa, 

3-cBepxnpOBO.llHl'IK, 

4-renHeBUH Kpl'IOCTaT, 

s-a3oTHUH KpHocTat, 

6-BepTHKaHbHOe HpMO. 

30 35 40. 45 

PHC.5. 3aBHCHMOCTb ·cpe.nHero MarHHTHOro nonH Bav H 

aMnHHTY.llU OCHOBHOH rapMOHl'IKl'I B4. 
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Tpe6yeMoe pacnpe.llenemrn MarHHTHoro· nonH no· pa.llHYCY 6uno 

)lOCTHrHyTo• c ·xopoilll'IM npH6HHJKeHJrnM. Ha pHC. 4 noKa3aH Tpe6yeMUH 
I • . 

"Ilp0¢1'1Hb noHIOCHOro 3a3opa, a Ha pl'IC.5 npHBe)leHU pe3yHbTaTU 
. . . 

pactJeTHOro ¢0pMHpOBaHHH no cpe)lHeMy MarHHTHOMY nonIO H 

aMnHHTy.lle OCHOBHOH rapMOHl'IKH. 

. cn-o6r.mTKa 

BUCOKHH ypoBeHb nonH B KHU-35 npe)lnonaraeT HCnOHb30BaHHe 

CBepxnpoBO.llHIUHX o6MOTOK. KOHCTPYKTHBHO cn-o6MOTKa COCTOHT 1'13 

.llBYX: (BepXHHH H Hl'llKHHH) KpyroBUX o6MOTOK, noMeIUeHHUX & 

TOpOH)laHbHUe renHeBUe KpHOCTaTU, coe)lHHeHHUe MelK.llY co6oH 

BepTHKBHbHUMl'I CTOHKBMl'I: B KatJeCTBe CBepxnpOBO)lHiKi npHM9HHeTCH 

NbTi. napaM~TpU cn-o6MOTKl'I npHBe)leHU a Ta6n.3. 

Ta6JI.3 -IIapaMeTpbl CII-o6MOTKH 

CBepxnpOBO.llHl'IK NbTi 

oxna>K)leHHe ....... .- ............•. I He, N 

aMnep-BHTKH Ha nonIOc (MAB) ...... I 0,3-0;4 

~onepetJHoe cetJeHHe o6MOTKH (cM2 ) I 7 x 13, 

nnoTHOCTb TOKa (A/mm**2) •..•..• I 48 

JHH yMeHbilleHHH TennonpHTOKa 38 CtJeT 1'13HY'i9HHH HCnOHb3yeTCH 

)lBOHHOH 3KpaH: nepBUH C TeMnepaTypoH ,20K, ~O)l)l9plKHBB9MOH 

ra3006pa3HUM re_nHeM, H BTOpOH C TeMnepaTypoH 70K C lKH.llKHM 

B30TOM. oueHKH cyMMapHoro TennonpHTOKa .llBIOT BeHl'lt{HHY nopH.llKB 

7B_T, tJTo noTpe6yeT "' 7KBT 1'13 ceTH 6e3 yqeTa pacxo,noB : Ha 

, nonytJeHHe lKH.llKOrO 830TB. no cpaBH8Hl'IIO C "TennUMH" MarHHTBMl'I 

HST, 3KOHOMHH_ 3H9KTp03HeprHH. nonoHHHT8HbHU8 3KcnnyaTaUHOHHUe 

pacXO)lU B03Hl'IKHYT 3a C'i8T noTepb ra3006pa3Horo renHH B Cl'ICT8M8 

KpHoo6ecneqeHHH. 

onpe,neneHHUe Tpy,nHOCTl'I noHBHTCH npH 3KCnnyafauHH KHU-35. 

cn-o6MOTKB npe,nnonaraeT .llRl'IT9HbHUH HenpepUBHUH pelKHM pa60TU, 

t{TO rioTpe6yeT,nOCTOHHHOro npHCYTCTBl'IH onepaTopa. 

7 



·, 

BNCOKoqacTOTHaH CHCTeMa 

nna ycKopeHHH nyqKa HCilOJ!b3YDTCH '.nBa .nyaHTa, pacnonomeHHUe 

B npoTHBononomHux · .nomrnax H coe.nirneHHue B ue1frpe ( pHc.·t, l. 

TaKaH KOHqmrypaUHH npHMeHHeTCH Ha MHOrHX UHK.JIOTpOHax [' 1, 4]. 

· A3HMyTaJihHUH pa3Mep .nyaHTa 40°, MaKCHMaJibHoe HanpsuieHHe 100KB, 

FBq=t21,8:Mru. YCKO~eHHe ocymecTBJIHeTCH Ha 4-A rapMOHHKe, 4TO 

Il03BOJIHeT nonyqHTb MaKCHMaJibHUH Ha6op 3HeprHH 3a o6opoT: 

0,34 M3B. 

HHJB:eKUHH nyqKa 

0,JWOH · H3 OCHOBHUX npo6JieM B .naHHOM YCKOpHTeJie HBJIHeTCH 

HHReKUHH nyqKa. B KaqecTBe HHmeKTOpa B KHU.:..35 rrpe.nrronaraeTCH 

'HCITOJ!b30BaTb BHyTpeHHHH HCTQqHHK C XOJI0.1lHUM KaTO,llOM C _T_OKOM 

OTCOCa ~3 MA .1lJIH H--HOHOB [ 9]. Ha pHc.6 rrpe.ncTaBJieHa 

'KOH¢HrypaUHH 3JieMeHTOB B ueHTpaJibHOH 30He ycKOpHTeJIH, 

PHC.6., reoMeTpHH 

ueHTpaJibHOH o6nacTH 

UHKJIOTpOHa KHU-35; 

nonomeHHe HCTQqHHKa HOHOB, ero · pa3BOpOT no OTHOWe~HD , K -_ 

KpOMKe .nyaHTa, <l3HMyTa_JibHUH pa_3Mep .nyaHTa Ha rrepBOM o6opoTe 

rryqKa H .npyrHe reoMeTpH4eCKHe xapaKTepHCTHKH CHCTeMu 

8 

ueHTpaJibHUX 

Tpe6oBaHHH: 

3JieKTp0.1lOB BU6HpaJIHCb 'HCX0.1lH H3 . cne.nyDmHx · 

06ecneqe1me .1lOCTaToqHQ BUCOKOrO KaqecTBa rryqKa rrpH. ero 

.1lBHReHHH B Me.nHaHHOH ITJIOCKOCTH (MHHHMaJibHOe 3HaqeHHe 

aMITJIHTy.nu pa.nHaJibHUX KOJie6aHHH B KOHUe ycKopeHHH); 

- o6ecrreqeHHe .nocTaToqHoro ,nHarra3oHa HaqanbHUX ¢a3 qacTHU 

.1lJIH rronyqeHHH Tpe6yeMOH HHTeHCHBHOCTH BHyTpeHHero -

ycKopeHHOro rryqKa. nnH HHTeCHBHOCTH rryqKa 200 MKA H TOKa 

OTCOCa 3 MA ,1lHarra30H ¢a3 3'axaa Ta .nonmeH 6UTb OKOJIO 30°; 

- o6ecrreqeHHe aKcHaJI~HOH ¢oKycHpOBKH rryqKa (B !OM qHcJie H 3a 

cqeT ycKopHDmero rronH) ,nnH ,naHHoro .nHarra3oHa ¢a3 qacTHU. 

nnH MO,lleJIHpoBaHHH rrpouecca HHReKUHH rryqKa Heo6xo.nHMO 3HaTb 

pacrrpe.neneHHe· 3JieKTpHqecKoro rronH B ueHTpaJibHOH o6nacTH. c 

3TOH ueJibD 6uJia HCil0Jlb30BaHa CHCTeMa rrporpaMM ELSYS [ 10] ITO 

pacqeTy 3JieKTpHqecKoro ITOJIH _rrpocTpaHCTBeHHOH KOH¢HrypaUHH 

3JieKTpo.noa. 

Pac~eT ¢a:'!oaoro 3axaaTa rryqKa rrpH rrepeceqeHHH qacTHUaMH 

rrepaoro ycKopHDmero 3a3opa OT HCToqHHKa .no rrynJiepa rroKa3aJI, 

qTo -qacTHUU rrocTyrraDT B ,naJihHeliwee ycKopeHHe rrpH ¢a3ax · auneTa 
. . _- 0 

H3 HCTOqHHKa B .nHarra30He ( -40 + -10) . PaCCTOHHHe Mem,ny 

HCTOqHHKOM H rrynJiepoM 6UJIO rrpHHHTO paBHUM 5 MM. TaKHM o6pa30M 

rrpH 3a,1laHHOM TOKe OTCOCa H3 HCTQqHHKa rrpe.nrronaraeTCH rronyqHTb 

HHTeHCHBHOCTb BHyTpeHHero rryqKa Ha ypOBHe 200 MKA. 

HccJie,noaaHHH . .1lHHaMHKH rryqKa Ha 

(aKCHaJibHaH ¢oKycHpOBKa H UeHTpHpoBaHHe 

rrepaux o6opoTax 

op6HT) c yqeTOM 

rrpocTpaHcTBe~Horo pacrrpe.neneHHH 3JieKTpaqecKoro IlOJIH, 

C03,1laBaeMoro OI_ITHMaJibHOH C TOqKH 3peHHH ueHTpHpOBaHHH op6HT 

KOH¢HrypauHeli ycKOpHDmHx H ¢opMHpyDmHX rryqoK 3JieKTP0.1lOB, 

rrpoBO,llHJIHCb rrpH ITOMOmH rrporpa_MMU CENTER [ 11, 12] . 

nHHaMHKa nyqKa 

PaCCMaTpHBaJIOCb .1lBHReHHe_ ueHTpaJibHOH qacTHUU nyqKa, 

HaqHHaH OT 3HeprHH 0,1 M3B (npaKTHqecKH 1-H o6opoT npH ¢aKTOpe 

npoJieTa 3a3opa HCToqHHK-IlYJIJiep, 6JIH3KOM K 1 ) .no 3HeprHH 

BUBO.Ila H3 ycKOpHTeJIH. tJ:aCTOTU CB060.1lHUX nonepeqHl:,IX KOJie6aHHH 

a9 aceM .nHana3oHe pa6oqax pa.nHycoa .nnH pacqeTHUX pacnpe.neneHHH 
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MarHHTHoro H ycKopmomero :rneKTPH'lecKoro noJieil H306pa'J1CeHhI Ha 

pHC. 7. H3 BeJIH'IHH 'laCTOT BH,llHO, 'ITO nonepe'IHaH ycTOH'IHBOCTb 

'laCTHU o6ecne'leHa BO BCeM .nHana3oHe pa.nHycoB. 
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PHC.8. AMnJIHTy.na pa.nHaJibHhIX 

KOJie6aHHH Ar Ha KOHe'IHhIX 

-;-1 0 pa.nHycax B 3aBHCHMOCTH OT 

qJa3hI HHJICeKUHH. 

KaK BH,llHO H3 pHc.8, aMnJIHTY.llhI BhIHYJIC.lleHHhIX pa.nHaJibHhIX 

KOJie6aHHH 'laCTHU Ha KOHe'IHhIX pa.nHycax ,llOCTHraIOT ,llJIH .naHHOH 

IO 

KOH!pHryparum 3JieMeHTOB 

MarHHTHoro noJIH BeJIH'IHH 

3aKJIIO'leHHe 

_CHCTeMhI 

~ 1+3 MM, 

HHJICeKUHH H. 3aBHCHMOCTH 

H3 aaaJIH3a pe3YJ:\bTaTOB, noJiy'leHHhIX npH HCCJie,llOBaHHH 

~napaMeTpOB KHU-35,BH,llHO, 'ITO OCHOBHhie npoeKTHhie xapaKTepHCTHKH 

ycKOpHTeJIH HaXO,llHTCH Ha MHpOBOM ypoBHe, a no OT,lleJibHhIM 

napaMeTpaM npeBhiillaIOT COBpeMeHHhie .neilCTBYIOIUHe ycTaHOBKH B CCCP. 

Cpe,llH .llOCTOHHCTB KMU-35 no cpaBHeHHIO c npOTOTHnHhIMH 

ycKOpHTeJIHMH CTOHT OTMeTHTb CJie,llyIOmHe: , . 

- ,llOCTaTO'IHO npocTaH KOHCTpyKUHH ycKopHTeJIH, yMeHbilleHHhie 

ra6apHThI H Bee ycTaHOBKH (KOMnaKTHOCTb) 3a c'leT 

nOBhiilleHHOro YPOBH~ MarHHTHoro noJIH; 

· - BHyTpeHHHH HCTO'IHHK H--HOHOB co 3Ha'IHTeJibHhIM no BeJIH'IHHe 

TOKOM OTCOca; 

- B03MOJICHOCTb nJiaBHoro BapbHpoBaHHH KOHe'IHOH 3HeprHH. 

KpHTH'leCKH oueHHBaH_ ,llOCTOHHCTBa H He,llOCTaTKH ,llaHHOro 

ycKop~JTeJIH, Heo6xo,I(HMO OTMeTHTb CJie,llyIOmee: 

- coopylKeHHe ycTaHOBKH ycJIOJICHeHO no cpaBHeHHIO C 

UHKJIOTpOHaMH 

Cil-TeXHOJI01HH; 

Heo6xo,llHMOCTblO peilleHHH 

"TenJihIMH" 

npo6JieMhl 

- HHTeHCHBHOCTb ny'IKa HHJICe' 'leM B npOTOTHnHhIX YCKOpHTeJIHX 

Cyclone-30 H TR-30, H3-3a 6oJiee BhICOKOro ypoBHH MarHHTHoro 

nOJIH, , 

\ -
B CBH3H C nOBhlilleHHOH BepOHTHOCTblO noTepb H -HOHOB B 

,npouecce ycKopeHHH '3a C'leT 3JieKTPH'leCKOH .llHCCOUHaUHH 

Heo6XO,llHMO, no-BH,llHMOMY, npe.nycMOTpen, pellCHM · ycKopeHJ:I_H 

npOTOHOB. KaK n?Ka3hIBaIOT pac'leThl [ 13, 14],. npH .llOCTaTO'IHO 

XOpOilleM pa.nHaJibHOM Ka'leCTBe ny'IKa ( _Ha ypOBHe paJI.HaJibHhIX . 

aMnJIHTYJI. A s2 MM ) B03MOJICHO o6ecne'IHTb KoaqiqmueHT BhIBo.na. ny'IKa. . r . . . 
_H3 ycKOpHTeJIH nopH.nKa 90%. TaKHM o6pa30M, 3a,llaBaHCb .nonycTHMhIM 

ypoaHeM noTep~, qeCTHU Ha nepe.nH~H CTeHKe_ 3JieKTpOCTaTH'leCKOro 

.neqJJieKTOpa ~10 MKA, .llOCTaTO'IHO 6y.neT HMeTb HHTeHCHBHOCTb 

BHY!PeHHero ny'IKa npOTOHOB ~210 MKA .llJIH Toro, 'IT06hl HMeTb BHe 

YCKOpHTeJIH 3KBHBaJieHTHhIH pellCHMY ycKOpeHHH H--HOHOB ny'IOK 

npOTOHOB C HHTeHCHBHOCTblO 200 MKA; 
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