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B I100JI9,IU1J1e rO,1tl:l B Jla60paTOpu BHCOK1lX 8Hepnd OIDni 61VJ]( rrpoBe,n8

HH IICCJI9,ItOBamUI PJOta BapJlaHTOB CTPYKTypHI:lX CX9M CBepxnpoBO~erO 

YCKOpllT8JI1l ~f?TIBlICTCRHX ~ep HYKJIOTpOHa. PaH89 *PMYJDIPOBamme 
IqJe,1t1IO:l1t9lil1Ji /1 I10,1U39prJIlilC:b Tma,TIJI:&HOMY n9peCMOTpy J[ YTO'lUl8H1J> B 

CMSII C rrporpeccoa, ,ItOCTIrJlYTllM B ~r60TR8 CB8pxrrpoBO~ MaI'

HHT~ C I10JI9M, ~~9MWd !t9JI9S0M 2 , a T8RJE8 8JI8KTpoHHo...nyqeBo
ro 3/ 11 JIB38pHOro lICTO~OB C BHCOROA CTerr8HDm HORHSauKlI H 

MaJIoft ~TeJI:&HOCTbID JlMIIYJI1Ica. 
P9SYJI:&TaTH 8TOI pa60TH rrpe,ItCTaBXeBH HKK9. 

l. TpedOBaHRR K CTPYKTyp8 YCKopHTeJIH 

YCJlOBHH, aaaaraeane CHCT8MOil saaona, xapexrepzcmxa ,ItRnOJl:bRIDC: R 

KBa,n;pynOJl:bHHX M/Im/OB C JKeJl93~ JIPMOM H OdMOTKa.Ma H3 TPyd1iaTOrO 
CB8pxrrpoBo,n;HKKa 2, pa3M8meHR8 CHCTeM KOMTIJleKCa B cymecTBYDmKX 

S,n;aHRffX, MaKCRM8Jl:bH09 HCnOJl:b30BaHHe 060p~OBaHRR 8KCnepHM8HTaJI:bHHX 

3aJIOB onpe,It8JlRJlR Tp8doBaHKH K CTPYKType, KOTOpH8 CBO,IJ;HTCH K CJl9,Ity

IOIl{HM: 

- ,n;OCTRJK8Im8 MaKCHManhHO BOSMOJKHOn 8HeprHH YCKOP8HHHX R,IJ;8p npR 
HMeIOmHXcH paaM8pax KOJl:bU8BOrO TOHH8Xfl a,n;aHHH cHHXPoW8aoTpoHa, r,n;8 

paCnOJlara8TCH KOJlhUO HYKHOTpOH8; 

- nO~8HH8 BbrCOKOft RHT9HCR~HOCTR nyqKoB Jl8rIlliX R,IJ;8p C B03MOX~ 

HOCT:bIO nOBHm9HHa B ,naJIhH9Am9M T~8 ,n;o rrpe,n;8Jl:bHbrX 3Ha~8HRH HHT9HCRB

HOCTH Tmtt8JlHX' 
- C03,It8.HH9 nsyx HanpB.BJl8HHA Me,n.rreHHoro asnona nyqKa B Cynl8CTByro

Il{H8 8KCn8pHMeHT8JI:bHbre 3aJIh1 IE H 205 H onaoro HallpaB1I8HWl 6HCTporo 
aaapHftHoro BHBO,Ita; 

- od8Cne~8HRe MaKCRMaJIhHO BHCOKOH 8~KTHBHOCTH BHBo,n;a nyqKa B 

,lliHp0KOM ~arra30H9 8H8PrHA, np9,It9Jl:bHOrO C~8HHH P~auROHHoro WOHa 

BOKpyr YCKopHTeJlfl; 

- YM8H:bmeHH8 nOn8pe1iHHX ce~9HKH H anepTyp CBepxrrpOBO~ 8Jl8M8H

TOB KOJl:bua B U8~ CHHEaHHH 8H9pronOTp8dJleHRH; 
- HCrrOJlb30B8.HH9 B Ka1i8CTB8 HHEeKTOpa JlHHeHIíoro YCKOVRT8JIH ]y-20 C 

B03MOJltHHMH MO,IJ;Wl)RK8UIDIMH; 

:I Ob'hea[il1eUm~iA RHCTHTJT ~ 
fãleritiliW! ~n:CJJe.tlt)Blud , 
_. 6HS1J~!(tTEKA 



- BHéop WR3~eCRHX rrapaMeTpOB, rro3BomuOmax RMeTb YCTOKqaBYID R Ha
~e~HYID paéOTY ROMnneKCa Ha WR3~eCKHll 8KCnepRMeH~ B illHpOROM ~arra30
He 9HeprHH; 

- npRHqMnHMbHaH B03MOmBOCTb RCnO~b30BErrillR ~OTpOHa KaK H~eK
TOpa YCKopHTeAR Ha éo~ee BHCOKHe 9HeprHH. 

3TH TpeéoBaHHR B p~e c~aeB RBXffroTCR rrpOTRBOpe~RBHMH. HarrpRMep, 
TIOBHllieHHe 8HeprHH YCKopeHHHX ~acTffU CBR3aHO c éo~ee ~OTHUM 3arro~e

HHeM KÓ~b~a ~rrO~LHHMH MarHRTaMH, a yne~eHHe 9~eKTRBHOCTR BHBo~a 

TpeéyeT Y~~HeHHR CBoéo~HHX rrpOMe~YTKOB R paCillRpeRRR arrepTyp. rroc~e~

Hee, B CBOro o~epe~b, rrpRBO~RT K YBe~eHHID 9HeprorrOTpeé~eHHR R T.~. 

2. BapRaH7'H CTpyKTypH 

~OpMa' KO~b~eBoro TOHHeAR, a T~e RMeromHeCR HarrpaB~eHRR BBo~a R 
BHBo~a rryqKa TI03BOAflIDT pa3MeCTRTb B ~ORO~bHOM aT~e Koprryca CRHXpowa
30TpoHa YCKopRTe~b c rrepRMeTpOM ~250 M R ~RC~OM cYITeprrepRO~OB,KpaT

HHM 4. CxeMa pacrro~Q~~HRR ~oTpoHa BRoprryce CHHXPoWa30TpOH8 rrpR
Be~eHa Ha pRC. I /5/ . 

MB1 PRc. I. CxeMa pacnonozeuaa HYK
~oTpoHa (JIY - JillHemmH YCROpRT8JIb
R~eRTOp, NffiI H MB2 - HarrpBBJIeHHH 
Me~eHHoro BHBo~a, EB - éHCTp~ 

nason, VIII -RHêPJIeRTOpHl:le MaCTHHbI, 
3C - 9JIeRT~OCTaT~eCKnH CerrTYM, 
MJI - MarHHT JIaMéepTCOHa, YM -ynap
Hhill MarHHT). 

MBZ . 
O~e~ TIOKa3~, '!TO rrpz HOMHHa~bHoii' MH.nYKUID1 MaI'HHTHOrO noza 

B ~ 2,2 in R CROpOCTH aapacraaaa B::s 4 TJr/c Cy-MMapHaH ,It.JllIHa CBO
éO~HHX TIpOMe~TRoB ~ pa3Me~eHHR OéOpy,nOBaHRR CRCTeM BBo~a, BHBo.n;a 
R YCIWpeHM ~OJDitHa éHTb'" 50 M. KOHellHB.R 3HeprIDI R,IJ;ep c OTHOllIeHH8M 
3ap~a R MaCCOBOMY qRC~ q/A = 0,5 B 3TOM c~ae COCTaBnReT 

6,4 ThB/ayKJIOH. 
BHJIH pacoMoTpeIlli MarHHTHHe CTPYRTypH THITa ~nO c ~C~OM cyrreprre

pHO.n;OB M =.4 R A<:::: 8. 'ilic~o nepaonos no rp~eHTY Nn BwéH
pMOCb paEHHM 24; 32 lÍ 40. :&>~blIille caoõonase rrpMeJitYTKn B RElJK)l;OM cY
rreprrepHo~e OépaaOBaHH 3a C'!8T R3~RTHff ~TIOJIbHHX MarHRTOB Ha ~BYX co
ceAHtJX nepaonos rrpa Nc ::: 4 R R3 onaoro nepaona IIpH A/c ::s 8. 

Pac'!eTH rrpOBO~Cb ~ cJIe~max napaM8TpoB R~eRTHpyeMoro rryq
xa 767: ropaaoaransaaã R BepTRKMbHHH 8MHTTaHCH € X,l =30rr MM. Mpan, 

2 

RMIIY~bCHHll paacpoc IJ.p/ p = 10-3, 3HeprRR 12 M3B/HyKJIOH. B nponec

C8 R~eKURH R Ha Ha'!MbHOH CT~ YCRopeHHR R3-3a oruMéoR B COrJIaCOBa

HHn RaHana TpaHCrrOpTHpOBltR R rrorpelliROCTell MarHRTHOrO rro~ 3~8RTHB


HHll wa30BHH oé~eM rryqRa B03paCTaeT. B COOTBeTCTBRR c 3THM éanH rrpHHR

TH R03~HUHeHTH yneJIKqeHRR: ~ ropR30HTMbHOH MOCROCTH Kx = 1,3
 
H Bepl'HKaJIbHott K ~ = 1,5. EO~b1II8e 3Ha'!eHHe k z ocsacaserca T8M,
 
~TO BBO~ ~aCT~ B ~OTpOH éy,neT rrpoH3BO~TbCR B B8pTHRMbHOH nnoc

ROCTH. POCT HOpM~30BaHHOrO 3MHTTaHCa B rrponecce YCROpeHHR arrrrpORCR

Mí!pyeM q>YJiI{UHett [2 - exp{-5t/tK ) ] /7/, r~e t; = 0,5 c - rrOJIH08
 

BpeMH YCROp8HHR. MMrry~bCHHH pa3époc rrOC~8 ~aéaT~ecRoro 3axBaTa
 
rryqRa B CRHXpOTpOHHHH pe~M R RCR~eHHe OpéRTH rrpR YCJIOBHH Rop~eKURH 

nepsoro ooopora, COOTB8TCTBeHHO, paBHH (óp/ p] ma x = 4,10- ; 
5x = ÕZ =·4 MM. 

40f7 
32í=:'icn) Nc:4 

'-' 
~ (5 24 

~~ 2~
 ~ 

~ ~~ ~{3 

32 &JifIh 

. 

~!~ /1 

c.:J 

1 11 
(eM) 

7 Nc:8 ~ 
~g 

6 
5 
4 
3 
2 

Rx 

) 
~2; 

~~ 
~ 

8 7 
Cl. 

~5 
Nc:B~~ 

f 3 f Nc:4 

~.S 5 55 6 6.5 7 7.5 ~I ~ 5 5.5 6 6.5 7 

PRc. 2. M8.KCHManbHH~ rrOJIYPaSMep 
OrHéaromnx rryqRa B rOpRBOHTanbHO~ 

( A x ) R BepTRKMbHOtt ( A 7. ) 

nnOCROCTRX. 

Pe3Y~bTaTH pao~eTa rrepeqHC~eHHHX BapHaHTOB CTpyKTyp ~aCTlfqHO rrpR
Be~eHH na rpatPmt8.X: MaROIIMBJII.Hllfi nOJIYPa3Mep ornéamntKX 6eTaTPQHHHX 
ROJIeé8.HH~ B ropHSOHT8JlDHO~ II BepTRRJIbHott nnOCROCT.lIX (pRC. 2) A X,i ' 

rrPQH3Be.n;eHHe rp~eHTa Ha 8~RTlIBHyD ~Hy KBa.n;pyrrO~bHO~ ~aH 

Gl1J,D' e~<PQ> ~ MBKCHM8JIbHOtt MarHHTHOtt xeCTROCTH BP=46 TJI·},f 
(pRC. 3&) R RpHTlNeCRBJI aaepraa WI<P (pRC. 36) B ,IUi8llasOH8 
~aCTOT éeTaTPQHHHX ROJIeéaHHtt Gx,z = (4,5 + 7,5). 

3 

7.5 Gk,1 

PRc. 3. IIPQH3Be~eHHe rpanaea
Ta na 8~8RTHBHYlO .u.mrHY xaanpy
noxsaax JillH3 ( a ) H RpRTlflIec

.RaR 8HeprHa ( é ) ~ pa3~HHX 

BapRaHTOB CTpyJtTyp. 



B OTPYKTYPax o Ale = 4 H~He 4-x ÓOAbillHX OBOOO~HHX rrpoMe~YTKo~ 

pa3~eJIeHHhIX KBa,n;pyrrOJIbHbIMM JillHSa.Mlf B K8JK,IJ;OM oyrreprrepHo~e,rr03BOJlffeT 

OrrTHMaAbHO (OTHooRTeAbHo HaÓeroB wa3 ÓeTaTpoHHHX KOJIeOaHHH) pasMeo
THTb OTI{AOHRID~e YOTpoHoTBa OHOTeM BBo~a H BUBo~a rryqxa. O~HaKO BHeill
Imfi KaRaA MB2 (pRO. I) BaTOM cnyxae OKaSbIBaeTO.fI OOAee OAOJKHHM H 
~oporooTàHmHM H3-3a OOJIbillOrO yrJIa rrOBopOTa rryqKa rrpH ero TpaROrrOpTH
pOBKe B 8KorrepRMeHTaAbHblH 3aA IE. 

.If,.Jm BUOpaHHOrO HHTepBaAa "lIaOTOT a'i,l KpHTM"lIeOR8.H 8HeprIDI (WK P ) 

(pRO. 36) BO scex 4-x cynepnepaonaux oxexax MeH:bllIe MaROHMaAbHOi1: 

8HeprHH YOKopeHHblX ~ep. YBeAH"lleIme B 8TOM o~ae rrpO~OAbioro 8MHT
TaROa B (7 + 9) pa3 rrpH rrepexo~e "lIepe3 KpHTM"lIeOKYID 3HeprMID 8/ B 00

"lIeTaHHH o OOAbllIHMH 3Ha~eHRHMM ~orrepoHoHHO~ W~ B p~oHe OBOOO~

HbIX rrpoMeJKYTKoB ( 'frnax ~ IO M) norpeoynr 3Ha'tlHTeAnHOrO pacnrapeaaa 
ropH30HTaAbHhIX arrepTyp CTPYKTypHHX 8JIeMeHTOB ~ ooeOrre"lleHHH Tpeoye
MO~ 3~KTHBHOOTH Me~eHHoro BHBo~a. 

YKa3aRHUe He~OOTaTRH HBARIDTO.fI BeObMa o~eOTBeHHHMH H OTOYTOTByroT 
B 8-oyrreprrepHO~ OTPYKTypax O 24 H 32 rrepHO~aMH rro rp~eHTY. 

IIpH xacrorax oeTaTpoHHbIX KOAeoaHHH a)(, 2 ~ 6,75 KpHTM"lIeOK8.H 3HepI'IDI 
OTaHOBKTC.fI dOJIbllIe MaKOH~bHOH (pHC. 30) , a paoo~aH To~a ~OCTaTO~

HO y,naneHa OT nOJIOC orracHHXcTPYKTypHbIX paSOHaHCoB. HHEe ~ 8THX 
cxeM ~aHH: OTHOrneIme 8~KTHBHOH ~HH KB~pynOAbHOfi JillH3U R ae 
arrsprype (C yqaToM Me~eHHoro susona) npa RH,IJ;yKI.J;KH na nOJIIOoe 2 TA, 
a TaRme napaM8TpU, XapaKTepH3yro~e KorepeHT~ C~BHr H pa30poo ~ac
TOT. 

Nn ' t:Jf/)(p/A x (j{)y./ (ó.G/G)cp Á Qx/(tJP/p) À Ol I(A P/p) 

24 3,5 IO,5 -9,2 -II,9
 

32 4 IO,6 -7,8 -IO,2
 

rrpHBe~eHHHe XapaKTepHCTHKH He rrOSBOAflDT c~aAaTb BHBO~ o cymacTBeH
HHX ~OCTOHHOTBax KaKOrO-JillOO HS BapHaHTOB. Peill~M npeH~eCTBOM 

32-rrepHo~Ho~ CTPYKTypbI HBAHeTC.fI TO, ~TO ropHaOHTaJIbHHe H BapTHKan:b
HHS arrepTypu, OOOTBeTCTBeHHO, Ha I2 R 6 MM MeHbllIa, a MaKOHMaJIbHaR 
8HeprIDI Ha IO% 60JI:bllIe, "lIeM B cxeMe c 24 nepHO~aMH rro rp~eHTY. 

3. XapaKTepHCTHKH MarImTHOfi CTPYKTypH 

BH,OPaRH8.H MaI'ImTHaR: CTpYKTypa OOCTOHT as 8 cynepnapaonoa, B K~ 

Ma ROTOPHX BXO~T 3 psryAHPHHX rrepHo~a H O~H rrepHo~,He co~apmamHfi 

,IUmOJI:&llliX MaI'HHTOB. PeryAHPHHH rrspHO,n; BKJIBJ'tIaeT B ceOR: WoKYCHPYIDl.QYlO H' 

4 

,n;eWOKYCHpyromyID KBa.n;pyrrOJIbHble AHHSH, 4 ~rrOAbHHX MarImTa H ,n;Ba MaARX 
CBOOO~HHX rrpoMeJKYTKa, rrpe~HaSHa~eHHHX ~ paSMemeHHH MYJI~THrrOJIbHHX 

RoppeRTopOB H ,JJ;HarHOCT~qeCKOrO oOOPy,n;OBaRllH. CxeMH ,JJ;BYX THrrOB rrepHO
~OB ,JJ;aHH Ha pHc.4. 

a) 425 3505 425 3505 
I	 I I I 

---Q 
1

8	 B
[] I I	 :, 

O) ,~27.9 1~40 

PRC. 4.	 CxeMH,IJ;By:K: THrrOB nepaonos YCKopHTeJliIi (,a) - acMaKTHB
Hble ,IJ;.J.J:RHbl. 

~H~eOKHa XapaKTepRCTHKH cynepnepMo,n;a ~ "lIaCTOT oaTaTpoHHbIX 

KOJIeOaHHH a]C = Q ê = 6, 75 npaseneas na pHC. 5. 3,n;e Cb .fiX,e ' 
~ x, ~ - rrapaMeTpU TBHcca, 1jI - ,IJ;HCnepCROHH8.H WyH.KJ.JJ.lH., jUx, l: -

HaoerR WaS oeTaTpoHHHX KOAaOaHHH • 

.If,.Jm Ma~eHHoro BHBo~a neAeoooopaSHO RcrrOAbSOBaTb HeXHHe~i1: peso
HaRC .3 Qx ::z 20, BOaOYJK,IJ;aeMIDt 20- fi rapMOIDmOH ceKcTyrroA:&HOR HaJIH
Heih!ocTR• .Il:Harpa:MMa paSOHaRCOB ~o 4-ro no~a BKJIIO"lIHT8AbHO H BOS
MOJKHble nOA02ReHKff paOO'llsit TO'llRR. (I, 2, 3) .n;a.HH na pHC. 6. KaHr.n;M 
H3 rrpKBe~aHHHX oOAacTatt HMe8T CBOH ocooeHHooTH. ITepBaH oOAacTb _ 

MaKCHManbHaH, O~HaRO rrpR CM8meHHH paoo'lleA TO"llKH K rrOAoca pesOHaHCa 
Me~eHHoro B.blBO~a nepeOeRaDTCH, no RpaIHeit Mape, TpH peSOHaHOa 4-ro 
nop~a. BTOPaH 06AaoTD xapaRT8pRsY8TOH HaKOOAee JKaCTKHMH ~orryCRaMB 

na Kor8pe~THHit C~BHI' R paaopoc 'tIaCTOT 69TaTpoHH.blX KOAeoa.mdl. KpOMB 
TorO,ITpR Ma~eHHOM BHBo.n;e c~eCTBa~ lID2ReT OKaSaTbC.fI BJIRHHH8 peSO-
HaRCa a)C + 2Ql = 20, ,II;JIH zoroporo 20- Jl rapMOHHRa ceKoTynOAJ,HOa 
Ha~8IHOCTR T8KK8 HBJIH8TCH QCHOBHOa. 

[5 



PaÓOTa B TpeT~eH OÓ~aCTR npHBe~eT K C~8HHID KY~OHOBCKOrO rrpe~e~a 

no HHTeHCRBHOCTR R3-3a onacHofi Ó~30CTR napaMeTpR~8CKKX peaOHaHCOB 

ZQ~,'l= 13 R HeiK8~aTe~~HOMY YM8H:DIlIeHillO KpHTmSCKOH aaeprza 
(CM. pRC. 3). 

O~8B~~HO, ~TO HHiK8KUHID H YCKopeHHe ROHOB X8~aT8~:DHO OC~8CTB~T:D, 

paÓOTaJI B nepsoã oÓ~aCTH ( Gx ;: 6,8; Q2 = 6,85). B p8iKHM8 Me~

~eHHoro BHBo~a B 3TOM c~a8 ITOCTORHCTBO waaoBHX XapaKT8pnCTHK rryqKa 

oÓe,cII8'T.3:RBa8TCH c IlOMOm:DlO 'KoppeKIJ;IDI p8aOHaHCOB 3Q~ -+ Gi ;: 27; "(}J{ =27 
H 2 Gt)( + 2 G1 = 27 B CO'l8TaIDm c ÓO~:bIIIO:M CIWPOC'l':b1D XIX nepecexeaaa. 
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PRo. 5. ,U:aHa.MKtI8 CIm8 xapaara
pRCTHRH cyn8pIlepHo~a. 
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PRC. 6 • '. ,llHarpaMMB. peaOHaHCOB 
óeTaTpoHHHX KO~8Ó~. 

BHoop ORTKMaH:bHOrO IlO~O~eHRH paóo~e~ TO~ B CRHXP0TpoH8X, KaR 
ITpa.BHJIO, ttpo;n;OJDKa8TC51 na BC8X 3TaII8X C03,n;8.HIDI H HaCTpo~ YCKOpHT8JIR 
H He ~eT Ha paapaÓOTKY OT~8~HHX CHCT8M, sa RCKnD~8HHeM CHCT8MH 
KOPpaKUHH P8S0HaHCOB. rroc~e~ IloaTOMY ;n;o~a ÓHT:b B ~OCTaToqHofi 

CT8neIDI rHOKo:a. 
Kax OTMEl~MOC:D B1:lIII8, KpHTK'leOK8Ji 8HepI'IDI W I< P = 7 ThB/HYKJIOH 

~eEKT BÓ~3H MaKCHM~HO~' KKH8TE'tIeCKoft BHeprKB HOHO~. 

E~SOCTD aTKX 3Ha~eHHfi MOiKeT IlpKB8CTH K YB8~eHEID roPK90HTan:DHOrO 

pa~M8pa UKPkyJIJ1lPYIDm~ro :rrytIKa sa c-qeT npoxosneaaa npa OO~IIIKX aHep~

HX pe30H8.HCOB CHIlXpOTpo:EIHHX Ko~eoa.mrl na lIaCTOT8X, KpaTHl:lX 50 In /. 
ITo,n;aaneHKe 3TRX peaOHaHCOB ;n;o~o ÓHT:D rrpe,n;yCMOTp8HO B cooTBeTCTBYIQ

, 

;\!',: 
1 i 

't. 
, 

J

~ , 

II\HX CHCT8Max HYI'\,.i'IOTpoHa. TIpH ycxopenaa IlpoTOHOB ( Wm~x = 13 ThB) 
M8M8~ BHBO):t 'IaCTRU B HHTepBMe 3H8prIDt (6 + 8) ThB MOJKeT ÓHT:D 
oÓecIls-qeH sa c-qeT CMemeHHH pado-qe~ TO'IRR B oKpeOTHOCT:D qaCTOT 

Q)(,2 = 7,25. BaToM CJ1'Y"Iae KpHTR'tI8CKaR aaepraa pasaa 12 raBo 
Ilpa 8B,IJ;amnrx: napaaerpax lUDit8KTKPyeMoro nyqxa H cnococe HIDlt8KD;Im 

BHÓOP aIIepTyp ITpoH3BO,n;KTOH, B OCHOBHOM, HCXO,n;..q HS TpeóoB~ K awweK
TRBHOOTH Me~eHHoro BHBo~a. OueHmM IloTepR -qacTHU Ha ceIITYMe n8pBoro 
'BHXo~oro YOTpo~cTBa B 8aBHCKMOCTH OT aIIepTypH CTPYKTypHHX 8~eMeHTOB 

Ko~:õ~a. 

B Ka~aCTBe OT~OHRIDmHX YCTPO~CTB Ha ~OM HS ~BYX HaIIP~8HHn 

Me~eHHoro BHBo,n;a MEl R MB2 (aM. p'HC. I) Rcno~b3yroTCR a~eKTpocTaTHI 

~8CRH~ ceIlTYM R MarKHT ]aMÓepTCOHa. TaK KaK a9~~ Bxo~a B se HaxO~HT
CH B Herrocpe,n;CTBeHHO~ dXHaOOTH OT BHxo~a RS CTPYKTypHO~ XHH3H ~, TO 
ropRSOHT8JThHH8 pasxeps IIYqRa B aTHX TO'IKax IlpaRTK1leClW COBIIa,D;BJDT: 

A X/P = Xc + A Xmas + VIc (liP!P)m(JK -+ õZo, (I);I 

r,n;e Xc. - paccrosaae OT OCR nPf.IMOJ:m:HettRoro IlpOM8'ltYTKa )];0 oeIITYMa. 
(B COOTB8TCTBIDI o pRC. 7 Xc'= 3,6 CM); IJXmtlx - MEUCCHMaJILH8Ji rJIYÓH
Ha saópoca, onpe.n;e~aR a~KTHBHOCT:D MB~eHHOro BHBo~a; Gr~o- ZCKa
xt8HHe OpÓHThI aa Y1IacTK8 assona, KOHTpOJmpY8Moe B npenezax ± I MM. ~Vt

rry~:DCHHtt paaópoc ITpH BHBO.n;8 B HHT8pBane 9HeprHH (0,2 + 6)raB/~oH 

H3M8H5leTCR, COOTB8TCTB8HHO, OT 1,5.10-3 ,n;o 8.10-4. 
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PeSYJIóTaT1l OIJ,eHOK no lÍlopMyJIaM pa60T~9/, OTHOCHT8JI:bHblX no-

reps 'tIaCTHl1, aa C8nTYMe c reOM8TpHt18CKOR TOJIllUl[HOR =- 0,3 MM npezt"c 
CT8.BJIeH1l na pHC. 8. 3anOJIHeIDI8 ny-qKoM anspryp CTpyKTypHhIX aJIeMeHTOB 
npH alÍllÍleKTHBHoCTH Me.n;JI8HHOrO BllBo.n;a E( ~~ = 6 faB/HYKJIoH)=96% 
npassneno aa pHC. 9. ,UaHHyro Be.Jlli'IHHy CJIe.n;yeT C'tIHTaT);, y.n;OBJIeTBOpH

TeJI:bHOR, XOTR OHa Ha (2· + 3)% ~e MaKCHMaJI:bHOM alÍllÍleKTHBHoCTH, .n;OCTHr
HyTOR Ha pa6oT~ YCKopHTeJIHX. 

Aff(D/o) 
OCHOBHHe rrapaMBTpu ~THO~« 25 

CTpyKTYPH'HYKJIOTpOH8 IIPRBe~aHH 

B TaOJIJLIJ;e. 
20 

15 

/0 
~,PRC. 8. OTHOCHTeJI:bHH8 nOTepH 

'tIaCTRU npa Me.n;.rreHHOM Bl:lBo.n;e .B 

5 9aBHOlD400Tll 0'1' II0JIYllD!lÍIlíHH uycma 
B OTPYRTYPHO~ JIHH89 ~ ( I 
0,2 I'aB/HYRJIOH; 2 - 6 ThB/HyR

9 11 13 /5 17 Rflxrp(CM) aoa); 

~ffB ':OBS ~ttm 1:0 ffij! 
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~ DIsLj2 f 245 
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~I 

I., I 

66 90 

PMIC. '9.	 SanOJIHeHHe rrytrKOM anepryp CTPYKTypHHX 8JI8MeH'l'OB; 

I - 6eTaTp0HHHe ROJIe68HHR; 2 -'CHHXpOTp0HHHe KOJIe6aHHRj 

3 - oarar-ra B ,IUInOJI:bHHX MarHHTax; 4 - Me.n;.rre,JiH1itt BI:lBO.n;; 
5 - HORalKamre Op6HTll. M q> H M ~ - MarHH:r!:l, paononoseaaas 
BOJIH3H JIHH8 cp H J) COOTBeTCTBeHHO. 

jI 

ABTOPH B!lp8Jlt8I)T CBOII> rqlllSHaTe.n:bHOCT:b A. M. :B8JI.ItHHY Il lI. f. MaxapoBY\ . 
sa nOCTOHHHoe BHIMaHI8 K .JJ;aHHol paOOTe I A. n. KOB~eHKO sa BeC:bMa 
nOJIeSHHe ooc~eHBH I COB8TH. 

\~ Ta6JIHIJ,a 

OCHOBHH8 napaM8TpH MarHHTHOR CTpyKTypH ~OTpOHa 

riI I.	 06IIU18 .n;aHHI:J:8 

8H8prHR HH*eKlJ,HH 12 MaB/HyKJIoH 
8HepI'IlI , H;Itep c Cj/A=0,5 rrpI 13=2,08 TJI 6 faB/Hy!{JIOH 

npOTOHOB 12,8 faB 
MarHHTHaR .i!teCTKOCT:b npH H~eKlJ,HH 1,00 TJI 

MaKCHM8JI:bHaR 45,83 TJI·M 
rIepRMeTp 251,52 TJIoM 
MaKCHMaJI:bHaR HHTeHCHBHOCT:b 

(KYJIOHOBCKHM rrpe.n;8JI) 5.1011 A/qz'tIacT/D;HKJI 
,UJIHT8JI:bHOCT:b HHmeRIJ,HH 5'MKO 
~T8JI:bHOCT:b YCKOP8IDIR 0,5 c 
YCROpmJm88 HanpR.i!t8IDIe 50 KB 
,UJIHTeJI:bHOcT);, Me~eHHoro BUBo.n;a (I + IO)c 
~ana30H aHep~ft Me.n;JIeHHoro BHBo.n;a (0,2 + 6)faB/HYKJIOH 
8~KTHBHOCTD Me.n;.rreHHoro BUBo.n;a .96% 

KpHT~eCKaR 8HeprHR 7 faB 

2.	 CTPYKTypa H MaI'llliTIrne aJIeMeHTH 

KOJIH'tIeCTBO cyrrepnepHo.n;OB 8 
KOJIH'tIeCTBO rrepHo.n;OB THIIa ~0.u0 32 
KOJIH'tIeCTBO ~rrOJI:bHblX MarIDITOB 48x2 

KBa.n;pynOJInHHX,JIHH3 32x2 
11~ B ~nOJI:bHHX MarllliT8X 

npH HHJK8KIJ;lill 0,0455 TJI 
MS.KCHM8JI:bHaR 2,0830 TJ:I 

) I'pa,IUleHT B zauaax çtl npa HIDKBKIUlli 0,761 TJI/u 
MB.KCHMaJI:&HIDt 34,892 TJI/u 

li
I'p~eHT B JIKHSax .u IIpH HIDKeKJ.T,HH -0,752 TJI/u 

MaRCHMS.JI:bHIDl -34,456 TJI/M 
P~c 'KpHBH3Hli B .n;HnOJInHHX MarllliTax 22 M 

.~ CarHTTa B ,IUmOJI:bHHX MBI'IDIT8X 5,8 MM 
~ , 
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3.	 ,1UIRB.Ma1IecKPIe XapaRTepMCTMKPI CTPYRTYJ)I:l M IIY'ffia 

~CTOTI:l óeTaTpoHHHX KO~eÓaHHM 6,75
 
IIPOM3Bo.n;HHe -qaCTOT eo. I{ f3G/ú)fP 11,5
 

8 Q)( / ( aC/C)D -2,6
 
ã Q~/ { oG/ú)rp	 -2,6 

àQl/ ( àÚ/C)D 10,3
 
XPOMaTM-qHOCT:D .6 Qx/ ( A pJp) -7,8
 

A Q1-/ (â pjp) -10.0
 
Koa~HUHeHT ~OTHeHMH Op6HT 0,012
 
AMrr.7.rnTy;n;a cxoppexrapoaaaaoâ OpÓMTI:l Õ (x; ? ) 4MM
 
AKcerrTaHC ropM30HTan:DHHit
 401T MM.Mpa,D; 

BepTHKan:DHhIM 45rr MM. Mpa,D; 
aWITTaHC nyxxa npa MWKeRI.J;MH 8X/l 30rrMM. Mpa,n; 

B KOHUe YCKopeHHR t)( 1,7" MM.Mpa,D; 
ti: 2,0" MM.Mpa,D; 

llMrry~DC·HH~ p~36poc npM MWKe~ + 10-3 

M8.:KCMMaJIDHHfi ~ 4.10-3 
- -4

B KOliUe YCKopeHHH ± 8.10 
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'l'EMA'IWIECKHE KATErOPHH 11YBJ1MKAUMA 
OB'bE~HHoro HHC'IJfn'TA B,QEPmiX 

HC~OBAHHA 

HH.IleKc TeM8TIOC8 

1. 3KcnepMMeHT&nbH8A ~3MK8 8WCOKMX 3HeprMA 

2. TeopeTM~CKaA ~3MK8 BWCOKMX 3HeprMA 

3. 3KcnepMMeHT&nbH8A HeATpoHHaA ~3MK8 

4. TeopeTM~cKaA ~3MKa HM3KMx 3HeprMA 

5. MaTeMaTMKa 

6. RAepHaA cneKTPOCKOnMA M P8AMOXMMMA 

7. ~3MK8 TA*eRWX MOHOB 

8. KPMoreHMKa 

9. YcKOPMTenM 

10. AaTOMaTMaaqMA o5oa6oTKM 3Kcn~nw~wYan~YUv 
A8HHWX 

11. Bw~cnMTenbHaA MaTeMBTMKa M TeXHMKa 

12. XMMMA 

13. TeXHMKa tM3M4eCKOro 3KcnePMMeHTa • 

14. HccneAOB8HMA TBep~x Ten M *MAKOCTeA 
AAePHWMM MeTOA8MM 

15. 3KcnepMMeHT&nbHBA tMaMKa AAePHWX peaKQMA 
npM HM3KMX 3HeprMAX 

16. Ao3MMeTPMA M tMIIMKB II~TW 

17. TeopMA KOHAeHCMpoBBHHOro COCTOAHMA 

18. Hcnon~soaaHMe peayn~TBToa M MeTOAOB 
~HA8MeHT&n~HWX tM3M4eCKMX MCcn~ .. HMA 
B CMe*HWX o6nBCTAX HBYKM M TeXHMKM 

19. 6~3HK8 

BaCHnHmHH B.B. H AP· 9-86-512 
Pac~eT MarHHTHOA CTpyKT~ HyKnOTPOHa 

HyxnoTpOH - coopyzaeMWA B OHRH yCKOpHTenh pensTHBHCTCKHX 
ffAep. CtilopMyJIHpOB8Hbl OCHOBHble TpedoB&HHJI, npeA'&JIBJJJieMI>Ie K Mar
HHTHOA CTpYKTYPe CHHXPOTpOHa, paCCMOTpeHO HeCKOJihKO BOSNo.KaNX 
ee KOH4JHrypaJtHA H BH(SpaH ODTHMaJihJJblA aapH8HT • MarHHTHasr CTpyK
TYPa HyKnOTpOHa BKnQqaeT B ce6R 32 nepaoAa THna t0A0 H 8 cynep 
nepHOAOB. llacToTW deTaTpoHHWX KOJie6aHHA Q z • Q 11 • 6, 75. Bw6paa
HaR CTpYKTypa D03BOnReT pasMeCTHTh KOJih~O HyKnO~poBa B SA8HHH 
CHBXp~asoTpOHa H OC~eCTBnJITh BBOA H B~BOA nyqKa no c~e
CTB~ HanpaBneHHRM. 

Pa6oTa uwnonHeHa B lla6opaTOPBH B~coKHX saepruA OHHH. 

Coo&uemle 06M.tuafeHHoro IDICTIIT)'1'I JIAepBWX HCCJJeAQBalllli • .llyfiHa 1986 

DepeBOA O.C.BuHHrpaAoBoA 

Vasilishin B.V. et al. 
Des~gn of Nuclbtron Magnetic Structure 

9-86-512 

The Nuclotron is an accelerator of relativistic nuclei 
being under construction at JINR. The main requirements for 
synchrotron magnetic structure are formulated, and a few pos
sible configurations are considered and optimal variant is 
chosen. Nuclotron magnetic structure includes 32 FODO type 
periods and 8 superperiods. The betatron frequences are Qz.Q•• 
• 6.75 The chosen structure permits to place the Nuclotron ring 
in synchrophasotron building and to realize the beam injection 
and extraction in existing directions. 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 
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