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6a30BOi::i ycraHOBKOlir npoeKTa "Cylab" (CnoeaK11R) RBnsieTCSI l130XpOHHbli::i 

41-IKnOTpOH, Ha KOTOpOM npeAnOnaraeTCSI nonY4aTb BblBeAeHHbte ny4Kl1 l-lOHOB OT H + 

AO xe+40,. ycKopeHHble AO 3Heprnlir 70 + 1.3 MaB/HyKnOH C l1HTeHCl1BHOCTblO 
1013+1011 c-1 [1]. . 

8b16op napaMeTpOB ~HKnOTJ)OHa -
,Qnsi Bb16cipa napaMeTpOB 41-IKnOTPOHa 04eH11Ban11Cb n0Tep11 Ha Al1CC0411a41110 

H- - l10HOB no cp6pMynaM pa60Tbl [2]. PaC'leTbl noKa3an11, '!TO npl-1 yCKopeHl-111 nY4Ka 

H- - HOHOB AO 70 MaB npeAenbHO · 6onbWH°M noneM e xonMe cneAyeT CYITTaTb 
eenl14l1HY 1.88 Tn. np11 TaKOM 3Ha'!eHl1l1 nonsi l1HTeHCl1BHOCTb nY4Ka Ha BblXOAe 
cocraensieT He MeHee 95% OT ero HHTeHcHBHOCTH e 4eHTpe. 

"1CXOAR 113 3TOro 6blfl npeAnO>KeH eap11aHT 41-IKnOTPOHa C P8Al1YCOM BblBOAa -
1.1 M, CeKTOPHblMl-1 Wl1MMaMl1 6e3 cn11panbHOCTl1, cpeAHl-lM non,eM B 4eHTpe 1.05 Tn, 
cpeAHHM noneM Ha PaAHyce BblBOAa 1.12 Tn, pa3HOCTblO MarHHTHblX nonelir B xonMe 
11 AOfll1He BxonM - BAOfl =1.2 Tn. ,Qnsi TaKHX napaMeTpOB 6blfll1 nonY4eHbl 
3ae11c11Mocr11 OT PaAHyca: Tpe6yeMoi::i aMnnITTYAbt eap11a41111 nonsi (Ha KOHe'!HOM. 
P8Al1Yce AOCTHrato~elir 0.6 Tn), KOTOpasi npeAnonaranacb OAHHaKOBOlir KaK AflR 
npoTOHOB, TaK l1 AflR Aei::iTpOHOB; l130XpOHHOro nonsi (npOTOHbl ycKOpR!OTCR AO 
70 M38, ,QelirTpOHbl yCKOpSIIOTCSI AO 60 MaB); AHarpaMMbl 6eTaTpOHHblX 'laCTOT AaHbl 
Ha p11c.1. · 
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n0Tep111 Ha ,11111cco4111a411110 04eH111ea11111cb ,qnA ,qeyx Ha6opoe 3HeprnH Ha o6opoTe: 
110 K38 Ill 210 K38. B 060J.1X C11Y'18AX IIIHTeHCIIIBHOCTb nyYKa Ha BblXO,qe AOCTaTO'IHa Ill 
COOTBeTCTBeHHO COCT8B11AeT 99.5%, 99.99% OT ero IIIHTeHCIIIBHOCTIII e 4eHTpe. 

YcKopeHl-18 Ul>K8llblX HOHOB 
MaKCIIIM81lbHaA 3HeprnA .IIIOHOB .Ha . BblXO,qe . 11130XpOHHOro l.llllKilOTpOHa 

onpe,qenAeTCA ABYMA · napaMeTpaM111 Kb III Kf. · napaMeTp Kb xapaKTep1113yeT 
cnoco6HOCTb M8rHITTa l.llllKilOTpoHa y,qep)l(J.1BaTb '18CTIIILIY P8Alll81lbHO III onpe,qenAeTCA 
cpe,QHIIIM MarHITTHblM noneM l.llllK!lOTpOHa Ha pa,q111yce BblB0,118. napaMeTp Kf 
xapaKTep111ayeT cnoco6HOCTb MarHIIITHOrO nomi qJOKYCi-lpoeaTb ny'IOK IIIOHOB 
aKClllallbHO ·111 onpe,qenAeTcA· np111 .OTCYTCTBIIIIII cn111paI1bHOCTIII OTHOCITTellbHOH 
aMnlllllTYAOH eap111a4111111 nonA Ha pa,q111yce BblBO,Qa. MaKCIIIM81lbH8A 3HeprnA Ha 
HYKilOH Ha BblXO,qe l.llllKilOTpOHa onpe,qenAeTCA no <popMynaM: 

Tmax/A=Kb*(Z/A)2 
Tmax/A=Kf*Z/A 

100. 

Tl A l 'Z/ lr-0.5 
(M:V/n) 

10. - 'Z/ lr-0.4 
'Z/lr-0.3 

'Zllr-0.2 

'Zllr-0.15 

1.1 

np111 Z/A<Kf/Kb , 
np111 Z/A>Kf/Kb . 
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1.6 

.Qrm ,QaHHOro ycKop111Te11A ,QOCTaTO'IHO Kb=135 M38, '!TO nplll pa,q111yce BblB0,118 
. 1.1M COOTBeTCTeyeT cpe,qHeH ee11111Y111He MarHITTHOro nonA 8=1.525 Tn. 

<l>OKYClllpy10~aA KOHCT8HTa Kf paeHa 70 M38. 3-ro 03Ha'!aeT, '!TO ,QnA '18CT1114 C 
Z/A<Kf/Kb=0.519 M8KCIIIM8nbHaA 3HeprnA IIIOHOB orpaHlll'lllleaeTCA MaKCIIIM8nbHblM 
cpe,QHIIIM noneM, a ,qnA '18CTlll4 c Z/A>0.519 - qJOKYClllpy10~eH cnoco6HOCTbl0 
ycKop111Tem1. Ha p111c.2 A8Hbl 3aBIIICIIIMOCTIII 3Heprn111 IIIOHa Ha HYK!lOH TIA OT cpe,qHero 
MarHIIITHOro nonA Bav. )1{111pHb1e nlllHIIIIII orpaHlll'IIIIBalOT M8KCIIIMa1lbHYIO 3Heprn10 
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IIIOHOB, ceMb KPIIIBblX COOTBeTCTBYIOT · pa3nlll'IHblM ZIA, MIIIHIIIMallbHOe 3H8'1eH111e 
Z/A=0.15 COOTBeTCTByeT TR>KellblM IIIOHaM c He6onbWIIIM aapA,IIOM, a M8KCIIIM81lbHOe 

Z/A=1 - H- - I/IOH8M. MIIIHIIIManbHblH ypoeeHb M8rHIIITHOH IIIHAYKL.1111111 onpeAenAeTCA 
MO~HOCTblO KOppeKT111py10~111x 06MOTOK. .Q111ana30H YCKOpAeMblX '18CTIIILI 
orpaHlll'1111B8eTCA ,q111ana30HOM Y8CTOTbl Ill Kp8THOCTbl0 ycKopeHIIIR. 

CrpyKJYpa MarH1-1ia 
.QnA Bb16opa onrnManbHblX pa3Mepoe ApMa Ill 06MOTKIII M8rHIIIT8 IIICKa11111 

MIIIHIIIMYM 4e11eeoH <pyHKL.1111111, YYITTb1B810~eH 38Tp8Tbl Ha MaTep111aI1bl (>Kene30, Me,qb) 
111 pacxo,qb1 Ha aneKTp03Heprn10. 

ll13BeCTHO, '!TO paAIIIYC BblBOAa Y8CTIIILI B 11130Xp0HHOM l.llllKilOTpOHe, K8K npae111110, 
cocraenAeT 85% OT pa,q111yca no1110ca MarH111Ta. lllcxo,qA 1113 3Toro cpaKTa, pa,q111yc 
non10ca III KOHe'!HblH P8AIIIYC WIIIMM 6bl11111 Bb16paHbl paBHblMIII 110.0/0.85=128 CM. 

C y-ieTOM arnx Tpe6oeaH111H nYTeM pac-ierne no nporpaMMe POISCR 6b1n 
npoeeAeH Bbl60p napaMeTpoe M8rHIIIT8 Ill M8rHIIITHOH CIIICTeMbl AnA 3TOrO 
l.llllKilOTPOHa. Onpe,qenAIO~IIIM AnA Bbl6opa CTPYKTYPbl ceKTopoe ABnAeTCA 
nonyYeH111e B cnyYae OTCYTCTBIIIA cn111panbHOCTIII He06XOAIIIMOro YPOBHA eap111a4111111 
0.6 Tn Ha KOHe'!HOM pa,q111yce Rk=1.1 M np111 cpe,qHeM none 1.12 Tn. MaKCIIIM8nbHOe 
pa6o-iee cpe,qHee none Ha KOHeYHOM pa,11111yce cocraenAeT 1.5 Tn. PacCTOAH111e OT 
ceKTopa AO Me,11111aHHOH nnOCKOCTIII h1 paBHAilOCb 2 CM, ,qnA p83Me~eHIIIR CIIICTeMbl 
KOppeKT111py10~111x 06MOTOK Me>KAY CeKTOP8MIII III nontOCOM MarHIIITa 6bl11 eee,qeH 3830P 
1.5 CM. .QnA 3TOH MOAen111 6bl11111 npoBeAeHbl pac'!eTbl ,qnR YeTblpex 3H8'1eHIIIH 
aKc111a11bHoro pa3Mepa ceKTopoe h2=7, 7.5, 8.5, 9.5 CM. 1113 arnx pac-ieTOB cne,qyeT, 
'!TO He06XOAIIIM8R eap111a4111R nonsi 0.6 Tn 06ecneY111eaeTCR ,qnsi h2=7.5 CM. 

6bl118 paCC'IIIIT8H8 CTPYKTYP8 MarHIIITa 6poHeeoro rnna. 8 coepeMeHHblX 
ycnOBIIIAX Kan111Ta1lbHble 38Tp8Tbl Ha cpeppoMarHIIITHblH M8Tep111an ,qnR ApMa M8rHIIIT8 
Ill M9Ab AilR 06MOTKIII B036Y>K,lleHIIIR COCTaenRIOT IllllWb HeCKOnbKO npo4eHTOB OT 
38TpaT Ha onnary aneKTp03Heprn111 38 30-40 neT pa60Tbl 4111K110TPOH8. no3TOMY 
yeen111YeH111e MaCCbl >1<ene3a Ill Me,11111 Aa>Ke B 2 pa3a ABnAeTCR 3KOHOMlll'leCKIII 
onpae,qaHHblM, ecn111 3TO np111BO,IIIIIT K CHlll>KeHIIIIO 3HepronoTpe6neHIIIR M8rHIIITa B 2 
pa3a_ lllcxo,qA 111a noc11e,11H111x coo6pa>1<eH111H,np111 eb16ope cpopMbl ApMa M8rHITTa AnR 
ypOBHA MarHIIITHOrO nonA e pa6oYeM 3830pe 1.5 Tn Mbl crpeM111n111cb o6ecneYIIITb 
3HaYeH111e IIIHJ:IYKL.1111111 e >1<ene3e Ha ypoeHe, He npeeb1wa10~eM 1.8 Tn, a 3Ha-ieH111e 

nnOTHOCTIII TOKa B npoeo,qH111Ke np111 3TOM - Ha ypoeHe =1 A/MM2. C y-ieTOM 3TIIIX 
o6CTOATe1lbCTB nn:eM pac-ieTa AilA HeCKOilbKIIIX KOH<p111rypa4111H M8rH111Ta Bbl6paHa 
reoMeTplllA MarHITT8, 111306pa>KeHH8A Ha p111c.3,4. OCHOBHble napaMeTpbl MarH111Ta 
np111ee,qeHbl e Ta6111114e 1. 

.QnA 6a3oeoro pe>1<111Ma: H-, 70 MaB np111 cpe,qHeM none 1.12 Tn e o6MoTKe 
B036y)K,lleHIIIR pacce111eaeTCA MO~HOCTb TOilbKO :7.5 K8T, '!TO; no eceH BIIIAIIIMOCTIII, 
,qaCT B03MO>KHOCTb 3Kcn11yaTa4111111 M8rHITT8 B 3TOM pe)l(J.1Me 6e3 111cnonb30B8HIIIR BO,llbl 
,qnR oxfi"8)K,lleHIIIR. 

KaK noKa3an onbrr pac-ieTOB no nporpaMMe POISCR, ee pe3ynbT8Tb1 nony-ieHbl 
C TO'IHOCTblO 10-15% 111 AOil>KHbl 6b1Tb YTO'IHeHbl np111 nOMO~III TpexMepHblX pacYeTOe. 
O,qHaKO np111H4111n111aI1bHOro BillllRHIIIA Ha Bbl60p napaMeTpOB MarH111Ta 3TO He 
OK83b1eaeT, cy~ecriieHHO 6y,qeT T0nbKO eo3,qeHCTB111e Ha cnoco6 w111MM111poeaH111A 
nonA III Bb16op napaMeTpoe KOppeirnpy10~111x o6MOTOK. npeAnonaraeTcsi 111cnonb30· 
88Tb 10 KOppeKT111py10~111x 06MOTOK, noTpe6nAeMaR MO~HOCTb KOTOpblX 15 KBT. 
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P1,1c.4. 8"1A csepxy. (1 - nonioc, 2 - ceKTop, 3 - KoppeKT.o6Mon<i-i, 4 - ocHoeHaR o6MOTKa, 5 - iipMo.) 
Ta6n1,1y_a 1 

Cpe,11Hee MarHITTHoe none Ha r-Rk 1.12+1.5 Tn 
BxonM-B,11on11Ha Ha r-Rk 1.2Tn 
PB,!IHVC BblBO,!la nl/4Ka 1.1 M 
3MHTTaHC n}"!Ka npOT. 113 11CT04Hl1Ka 150 1t•MM•MP8,!I 
4acrora reHeparnpa 16+30 Mru 
KoaTHOCTb VCKODeHl1R 1,2,3,4 
ll11aMero nomoca 2.56M 
BblCOTa MarHHTa 3M 
llHaMeTO MarH11Ta 4.4 M 
Bec>t<ene3a 265 T 
Ce4eHHe OOMOTKH B030Y>t<AeHHR 0.28x0.44 M2 
T11n npoBO,!IHHKa Cu, 18.5x18.5 MM2, 010 MM 
Kon11<1eCTBO BHTKOB B O,!IHOH OOMOTKe 14x16=224 
Bee Me,q11 10.2T 
411cno aMneD-BHTKOB ,11nsi nonsi 1.5 Tn Ha nonroc 70000 
Pat5o411rii TOK ,11nR nom, 1.5 Tn 312A 
nnoTHOCTb TOKa B npOBO,!IHHKe -1.2AfMM2 
MOlllHOCTb KOnneKT. OOMOTOK 15 K8T 
MOUIHOCTb B OCHOBHblX OOMOTKax nn11 none 1.5 Tn 28.5 KBT 
OomaR MOUIHOCTb MarHHTa 43 KBT 
Yrnosasi npoTR>K. ceKTopa 45° 
Yron cn11panbHOCT11 00 
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CHCTeMa BblBOAa 
L!enecoo6pa3HO 111cnonb30BaTb BblBOA nepe3aPstAKOi:i Ha cponbre. 3To no3son111T 

BblBOAIIITb nerK111e IIIOHbl H-, D-, H;, H; CO 100% 3cpcpeKTIIIBHOCTblO AflSI WlllpOKOrO 
Alllana30Ha 3Hepr111i:i, a TalOKe rn)l(eflble ll'OHbl np111 K03cpcp1114111eHTe nepe3apS1AKIII 
z2/z1<!:2 (z1 - 3apsiA ycKopsieMoro IIIOHa, z2 - 3apstA BblBeAeHHOro IIIOHa). 8 Ta6m14e 2 
npeACTasneHbl HeKOTOpble IIIOHbl, KOTOpble MOryT 6b1Tb BblBeAeHbl nepe3apSIAKOi:i. 

Ta6mu~a 2 ____ _ 
YcKopsieMble 8blBOAIIIMble IIIOHbl 3Hepr111S1 Ko3cpcp1114111eHT 

IIIOHbl (MaB/HvKn.) BblBOAa (%) 

n- n+ 50+70 100 

n- n+ 20+30 100 

n+ 2xH+ 20+35 100 
2 

n+ 3xH+ 15 100 
3 

at: o+s 4+ IO ,-,25 
16 .. 

Ne-;;·•5 Ne;~0 3+10 ,.,15 

xe;;20 Xe~ 1+3 ,-,20 

Cy111eCTsyeT np111H4111n111anbHaS1 B03MO)l(H0CTb BblBOAa Ill np111 MeHbWIIIX z2/z1, HO B 
3TOM cny4ae B03HIIIKaeT CflO)l(HOCTb C BblBOAOM B 38AaHHOM HanpasneHIIIIII. 
Heo6XOAIIIMO n11160 ysenlll41/1BaTb Alllana30H nepeMe111eHIIISI <pOflbrlll, n11160 
AO0OflHIIITenbHbli:i OTKI10HSII011!111Ci MarHIIITHbli:i Kattan. 

3aKJ1to11eHHe 
nonY4eHHble pe3ynbTaTbl no Bbl6opy napaMeTpOB ~30XPOHHOrO 4111Kn0TpOHa 

MOryT 6b1Tb IIIC0Oflb30BaHbl KaK CTapTOBble ycnOBIIISI AflSI cornacosaHIIISI napaMeTpOB 
CI/ICTeM YCKOplllTensi Ill pa3BIIITIIISI 06111eCi KOH4en4111111 J)a3pa6aTblBaeMOH yCTaHOBKIII. 

flHTepa-rypa 
[1] G.Gulbekyan ~Proposed Version of Cyclotron". Report at the ·First International 
Workshop on the National Cyclotron Center of Slovak Republik. Casta-Papiemicka, 
March 31-April 1, 1996. 

[2] RT.Lee Calculation on the Electro-magnetic Dissociation of H-, Vancouver,B.C., 
Canada, TRI-DN-89-32 

PyKom1cb n0CTYm1Ila B 113AaTenbCKl1i1 0TAen 
17 Maprn 1997 roAa. 

6 

Index 

E7-93-274 

.Ill4-93-325 

.Ill ,9, 13-93-459 

E7-94-I9 

94-55 

E2-94-95 

.Ill4-94-269 

E7-94-270 

El3-94-290 

E2-94-347 

E4-94-370 

) 0 E4-94-386 

D2-94-390 

The Publishing Department 
of the Joint Institute for Nuclear Research 
offers you to acquire the following books: 

Title . 
Proceedings of the International School-Seminar on Heavy Ion Physics. 
Dubna, 1993 (2 volumes, 498 and 590 pp., stiffened cover, in English) 

Proceedings of the Workshop «Activation Analysis in Environment 
Protection». Dubna, 1992 (in Russian and English) 

Proceedings of lhc II Workshop on JINR Tau-Charm Faclory. Dubna, 
1993 (266 p. ~n Russian and English) 

Proceedings of the International Conference on Dynamical Aspects 
of Nuclear Fission. Smolcnicc, 1993 (318 p. in English) 

Proceedings of the International Bogoliubov Memorial Meeting. Dubna, 
1993 (216 p. in Russian and English) 

Proceedings of the International Symposiuni «Dubna Deuteron-93». 
Dubna, 1993 (390 p. in English) 

Abstracts of the XXX Conference on Low Temperature Physics. Dubna, 
1994 (2 volumes in Russian and English) 

Proceedings of the Workshop on Physical Experiments and First Results 
on Heavy Ion Storage and Cooler Rings. Smolenice, 1992 (324 p. 
in English) 

Abstracts of the 17th International Conference «Nuclear Tracks in Solids». 
Dubna, 1994 (296 p. in English) 

International Workshop «Symmetry Methods in Physics». In Memory 
of Professor Ya.A.Smorodinsky. Dubna, 1993 (2 volumes, 602 p. 
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