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cl>a30TpoH 06'he,lJ;lfl:leHHOrO HHCTHTyTa RnepHbiX HCCnenoaaHHH (YCTaHOB

Ka "«<>") ycKOp.ReT npoTOHbi no 3Hepruu 680 M3B npu ToKe BHyTpeuuero 
nyqKa 5~ 10 MKA

111
• Ocuoauou oco6euuoCTbiO 3Toro ycKopuTeJI.R .RBJI.ReTC.R 

npocTpaHcmeHHa.R aapua~H.R MarHHTHoro non.R, o6ecnequaaiO~a.R aKcHanb
HYIO ycTouquaOCTb ycKop.ReMbiX qacTH~ B pacTy~eM no pa.n;uycy MarHHTHOM 
none. 3TO n03BOn.ReT cy~ecTBeHHO yMeHblllHTb nuana30H H3MeHeHH.R qaCTO
Tbl YCKOp.RIO~ero 3JieKTpuqecKoro non.R H COOTBeTCmeHHO yBenHqHTb qa
CTOTY ~HKnOB (no 500 r~) , a TaK)I(e yBenHqHTb YCKOp.RIO~ee Hanp.R)I(eHHe 
(no 40~ 50 KB). 

ci>a3oTpou Ol1.Rl1 .RBn.ReTc.R noporocTo.R~eu a 3KcnnyaTa~HH ycTaHOB
KOH, H no3TOMY pa3nuqHbie B03MO)I(H0CTH yaenuqeHH.R 3<l><l>eKTHBHOCTH HC
nonb30BaHH.R 3TOro YCKOpHTeJI.R 3acny)I(HBaiOT neTanhHOro HCCnenoBaHH.R. 

B uacTo.R~eu pa6oTe npoaeneuo TeopeTuqecKoe paccMoTpeuue B03MO)I(
HOCTH yCKOpeHH.R H Bbmona nyqKa H--HOHOB B yCTaHOBKe "cl>". noKa3aHa 
TaK)I(e npHH~HnHaJibHa.R B03M0)1(H0CTb onHOBpeMeHHO C nyqKOM npOTOHOB, 
ycKop.ReMbiX no MaKCHMaJibHOH 3Hepruu, ycKop.RTh TaK)I(e nyqoK H --HOHOB 

no 3HeprHH - 150 M3B H c nOMO~IO nepe3ap.Rn.ISH BbiaonHTh o6pa3oaaa
IIIHec.R npOTOHbl B uanpaaneHHH TPaKTOB TPaHCnOOTHpOBKH BbiBeneHHhTX 
nyqKOB. 

1. nOTEPH H--HOHOB B nPOUECCE YCKOPEHH.R 

l13-3A 3JIEKTPWIECKOA .lll1CCOU11AU1111 

npu .D;BH)I(eHHH fl-HOHa B MarHHTHOM none (B) CHna Jlopeu~a B CHCTe

Me KOOpnHHaT, CB.R3aHHOH C HOHOM, Bbi30BeT COOTBeTCTBYIO~ee 3neKTpuqec
KOe none 

&<~~) = 3.fl.y·B(Tn), (1) 
CM 

rne Y - pen.RTHBHCTCKHH <t>aKTOp, fl - OTHOCHTenbHa.R CKOpOCTb HOHa. npu 
onpeneneuuou aenuquue 3Toro noJI.R BHeiiiHHH 3neKTpOH H--nona, KaK HaH

Menee CB.R3aHHbrH (3HeprH.R CB.R3H 0, 755 3B), 6yneT noTep.RH- npomouneT 
3neKTpHqeCKa.R nucco~a~H.R HOHa. 06pa30BaBIIIHHC.R HeHTpaJII>HbiH aTOM 
BbiHneT H3 npo~ecca ycKopeHH.R. Cpenuee apeM.R )I(H3HH H--uoua a MamHT
HOM none onpeneJI.ReTC.R aepO.RTHOCTbiO npOHHKHOBeHH.R 3neKTpOHa qepe3 
noTeH~HaJihHbiH 6ap&ep. 

-· -:r7;r~ 
· ~~l~KI 
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Ha OCHOBe aHaJIH3a pa3JIHtiHbiX aHaJIHTHlleCKHX BblpiDKeHHH H cOnOCTaB

JieHHH C )J.aHHbiMH H3BeCTHbiX 3KCnepHMeHTOB 6biJIO Bbi6paHO CJie)J.yromee 

BblpiDKei:IHe )J.JIH Cpe,n;Hero BpeMeHH :>KH3HH ( r) 

r(f ) A f 
~exp(r), (2) 

rne A H f - nocTOHHHbie napaMeTpLr, onpenenHeMLre H3 ycJIOBHH HaHJiyli

IIIero npH6JIH:>KeHHH K JJ.aHHbiM 3KcnepHMeHTa, G; B MB/cM. llocne Tpex HTe

pauHn 3HalleHWI 3THX napaMeTpOB B HaH60Jiee HHTepeCHOM )J;Halla30He Bemi-

liHH (1,8<8; < 2,6) cocTaBJIHIOT A= 7,96·10·1~ (a MB/cM), f, 
= 42,56 (MB/cM) 121 . 

Ha pHc.1 noKa3aHa 3aBHCHMOCTb r OT G; • BHJJ.HO, liTO B )J;Hana3oHe 

1,8 < G; < 2,45 MB/cM apeMH :>KH3HH HOHa 1000 > r > 1 MKC. PaclleT noTepb 

fr -HOHOB H3-3a 3JieKTpHlleCKOH )J.HCCOUHaQHH npOBO)J.HTCH no <f>opMyJie 

t 

I ( t ) = I exp [ - f ~ ]. 
o 0 r( t) 

(3) 

C ylleTOM (2) nOJIYliHM 

r 1o14 it 42 56 1 · 
I(t) = I_exp~- ------ r G;(t) exof- --!-ldt ~. 

2 

l '·~ 0 Gl(t) J (4} 

10-5 

I0-6 

-1 
10 I I • I I • I 

1,8 f,O 

Puc. I 

2,2 2,Jt 2,6 
€ ,MB/cM 

KaK BHJJ.HO H3 ( 1), 3HalleHHH G; 3a

BHCHT OT 3HeprHH HOHa H TeKyme

rO MarHHTHOrO nOJIH Ha op6HTe 

HOHa. CnenoaaTeJibHO, )J.JIH Kop

peKTHoro onpeneneimH noTepb H-

HOHOB B npouecce ycKOpeHWI 

He06XO)J.HMO liHCJieHHOe HHTerpH

pOBaHHe no TpaeKTOpHH yCKOpHe

MOrO HOHa C yqeTOM MarHHTHOrO 

nOJIH Ha 3TOH TpaeKTOpHH. ,llJIH 

YJJ.06CTBa liHCJieHHbiX paClleTOB 

B cnyqae UHKJIHtiecKoro ycKopH

TeJIH B KalleCTBe nepeMeHHOH HH

TerpHpOBaHWI Bbl6epeM liHCJIO 

o6opOTOB (V). llpH 3TOM dt =dv;f, 
rne f - op6HTaJibHaH llaCToTa 

HOHa (Mru) , KOTOpaH B ycTaHOB-

Ke "<I>" H3MeHHeTCH. Tor)J.a (4) MO:>KHO 3anHCaTb B BH)J.e 

v. 
1014 k 42 56 

I ( v ) = I exp 1--- f .!.. G; ( v ) exp [ - ---' -] d v I, 
0 7,96 of G;(v) 

(5) 

rne G;(v~=3/3(v}·y(v)·B(v), B= B(r) + B 4 (r)cos(~ -8w),k15 eM, 

f = f0 • ~- ; f 0 , B 0 - 3HalleHHH 3THX napaMeTpoa npH r = 0. AHanHTHtlecKoe 
Y0 o -

Bbipa:>KeHHe, onpenenHromee cpe)J.Hee none B ( r ) , H rpa<f>HK aMnJIHTYJJ.bi rap-

MOHHKH B 4( r ) B3HTbi H3 pa6oTL/
31 

, Ta6nHua B 4( r ) annpOKCHMHpyeTcH 

3MnHpHl!eCKOH <f>opMyJIOH. 3aBHCHMOCTb cpe)J.Hero pa)J.Hyca OT o6opoTOB on

pe)J.eJIHeTCH B npouecce pac9eTa <f>opMynou 

- 13· y 
r = 3,131 --=-- ( M ) , 

B 
(6) 

rne y(vj =1+(WH+ eV·v)/939,3; WH- Hal!aJibHaH KHHeTHtleCKaH_ 3HeprHH 

HoHa; e V. - cpeJJ.HHii Ha6op 3HeprHH HOHOM 3a o6opot (M3B) , B - B Tn, 
r -a ru. 

2. ll0TEPI1 Ir -110HOB 113-3A llEPE3APH,llKI1 

CiA 1vi0.JlE1\Y.JlAX OCT.ATO'iHul u l'A0A 

YMeHLIIIeHHe HHTeHCHBHOCTH nyliKa H3-3a B3aHMO)J.eHCTBWI C OCTaTOli

HbiM ra30M B KaMepe ycKOpHTeJIH onpe)J.eJIHeTCH Bb1piDKeHHe~4/ 

tK 
27 

I(t} = l
0

exp[-10 ·P·fa(/3)·/3·dt]. 
0 -

(7) 

r)J;e p - )J.aBJieHHe OCTaTOliHOrO ra3a (Topp) , a - CelleHHe B3aHMO)J.eHCTBHH 

HOHa C MOJieKyJIOH OCTaTOliHOrO ra3a ( cM2 ) , t K - BpeMH ycKOpeHHH HOHa 

(c). B pa6oTe151 Ha ocHoaaHHH (7) HaH)J;eHbi aHaJIHTHtleCKHe BblpiDKeHHH, 

6onee YJJ.06Hble )J.JIH paclleTa nOTepb B QHKJIOTpOHe H <f>a30TpOHe. llpH 3TOM 

B KalleCTBe nepeMeHHOH HHTerpHpOBaHHH Bbi6paHa KHHeTHlleCKaH 3HeprHH 
* 1 · dt dv 

(W) yCKOpHeMoro HOHa. llonaraH dt =-·-· dW H yqHTbffiaH, liTO /3 = 
W W 2 ~ dv dW 

= [ ---+( ·----) ] , )J.JIH I ( W ) nonyl!HM )J.JIH Ir -HOHOB BbipiDKeHHe 
469, 65 (939,3) 

..25 WK -
4,6.1v- . p 1 . I W 2 

I(W} =I exp[ ----- f-·a(Yi).- 1
\\ + (--) dW] 

0 - . f v (43 34) ' eV wH • 
(8) 
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r.u.e W'H, WK --'- HaqaJibHaH H KOHeqHaH 3HeprHH HOHa (M3B). IJpu pacqere 
nOTepb 1-1-HOHOB H3·3a nepe3apH,li,KH Ha OCTaTOqHQM ra3e Onpe,ZJ,eJIHIOI.Uee 
3HaqeHHe HMeeT ceqeHHe nepexo.u.a OTpHI~aTeJibHOrO HOHa B HeHTpaJibHbiH 
(Ir ... H

0
) , KOTopoe o6o3HaqnM u -1,0 . CeqeHne npHMoro npouecca H- -+ H+ 

COCTaBJIHeT npH 3THX 3HeprHHX MeHee 4% OT 0'-1,0 ,H HM MO)f{}{O npeHe6pe~. 
3aBHCHMOCTb ceqeHHH nepe3apH,li,KH u_1 O OT 3HeprHH HOHa ( W) paC

CMaTpHBaJiaCb B HeCKOJibKHX pa6oTax. Hau6~nee nonHo cpasHeHue pacqer
HbiX H 3KCnepHMeHTaJibHbiX 3HaqeHHH npOBe,ZJ,eHO B pa60Tax/G,?/ . Ha OCHOBa

HHH 3THX pa60T B03bMeM ,!J,JIH u_1,0 CJie,ZJ,yiOIIzylO 3aBHCHMOCTb: 

K .10-16 

u 1 o = ~-- (cM2). (9) 
- • wo,77 

/7/ 
.UnH onpe.u.eneHHH KM socnoJib3yeMcH 3KcnepnMeHTaJibHbiMH .U.aHHbiMH 
.UnH 3Hepruu H--noHa, pasHoH: 10 M3B, .U.JIH cnyqaH nepe3apH.U.KH Ha MoneKy-

nax a30Ta u_1 o = 6 · 1 o-17 
cM 2

, a Ha MOJieKynax so.u.opo.u.a - u_1 o = 
18 • • 

= 7 • 10- cM2 . 0THornem:Ie ceqeHuH u_1 cJ.N 2) I u_1 0 ( H2 ) = 8,6, T .e. cy-
' . 

I.UeCTBeHHO OTJIHLiaeTCH OT OTHOllleHHH MOJieKyJIHpHbiX BeCOB 3THX ra30B. 
TaKHM o6pa3oM, ceqeHne nepe3apH.U.KH 11 -noHa u-1,0 .U.JIH a30Ta u so.u.opo.u.a 
MO:>KHO 3anucaTb B BH,ZJ,e 

q-1,0 IN2 = 
a.saa.lo-16 

( CM 2 ) , 
wo.11 

0,412. 10-16 

utoiH=----- ( CM 2 ) • 
- • 2 w 0, 77 

IIo.u.cTaBJIHH 3TH Bhipa:>KeHHH .U.JIH ceqeHHH nepe3apH.U.KH a ( 8) , nonyqnM 

10 WK 
C .10 ·P yr0,77 I W 2 

I(W) = l 0 exp[ -~-=-- f --- yW + (--) dW], 
eV WH ( (43,34) 

r.u.e CM= 1,625 .U.JIH N2 H CM= 0,189 .u.nH H 2 • 

3. IIPOrPAMMA HMIDF H PE3YJihTATbl PACqETA 
IIOTEPh H--HOHOB 

(10) 

(11) 

,UJIH llpOBe,zJ,eHHH qHCJieHHbiX pacqeTOB Ha OCHOBe Bbipa:>KeHHH ( 5) , ( 6) , 
(11) co3,ZJ,aHa nporpaMMa HMIDF .U.JIH 3BM EC-1010. 3Ta nporpaMMa HB

JIHercH MO.U.H<l>nKauueH: nporpaMMbi HMID181
, pa3pa6oTaHHOH ,ZJ,JIH Haxo)I(,!J,e

HHH fiOTepb OTpHQaTeJibHbiX HOHOB B H30XpOHHbiX UHKJIOTpOHax. 11HTerpaJibl 
BhNHCJIHIOTCH no <t>opMyne CnMncoHa. Ha Ka:>K.U.OM o6opoTe 30 ToqeK HHTer-
4 

..,,_ 

.. 
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~oLI ~w~:~s~s~~sc~~--~"~-~-~~--9-
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W,M3B 

0~--~----~------~------~--~~----~----~ tOO - - . -1f0 /2.0 130 160 f10 fl() 
Puc.2 

puposaHHH, qTo .U.JIH N = 4 o6ecnequsaer Heo6xo.u.nMyro TOqHOCTb BbNncne

HHH HHTerpaJIOB. 
Ha puc.2 npuse.u.eHhi Pe3VJibTaTbi pacqeTOB noTePb H--uoHos H3-3a 

3JieKTpuqecKoH .u.uccouuauuu. CnnornHaH KpHBaH 1 coomercmyeT pe:>KHMY 
ycKopeHHH npoTOHOB .u.o MaKCHMaJibHOH 3HeprHn (B 0 = 1,1902 Tn), cpe,ZJ,Hee 

HanpH:>KeHne Ha .u.yaHTe (VA = VA· cos ¢ 8 ) pasHo 20 KB. BH.u.Ho, qTO nyqoK 
HaqnHaeT TepHTbCH npnMepHo c 3Hepruu 85 M3B, u noTepu pe3KO ysenuqu
saroTCH npu 3HeprHH 60JibWe 130 M3B, npu KOTOpOH HHTeHCHBHOCTb COCTaB
JIHer 23% oT sennqHHbi I

0 
• Bo3MO)f{}{O .u.ocTnqb W = 153 M3B, npu 3TOM 

I = 0,7· 1o-8 • I 
0

• B o6nacTn 3Hepruu qacTOTa ycKopHromero HanpH:>KeHHH 

YMeHbwaeTcH npnMepHo Ha 5%. 
IJyHKTHpHaH JIHHHH ! (puc.2) nOKa3biBaer H3MeHeHHe HHTeHCHBHOCTH 

,ZJ,JIH Toro :>Ke pe:>KHMa npH VA = 15 KB. 
Mo:>KHO HecKOJibKO ysenuqnTb KOHeqHyro 3Hepruro ycKopHeMbiX Ir

HOHOB nyTeM yMeHbWeHHH MarHHTHOrO noJIH B QeHTpe ( 8 o ) . IJpe.u.nonaraeT
CH, q1'0 OTHOCHTeJibHOe H3MeHeHHe cpe,ZJ,Hero MarHHTHOrO fiOJIH B,ZJ,OJib pa.u.uy
ca npu noM coxpaHHercH. 

KpusaH 2 (puc.2) cooTBeTcTsyeT yMeHbWeHHIO 80 Ha 0,0852 Tn, 
KpHBaH 3- Ha 0,2 Tn, npu 3TOM qacToTa ycKopHromero Hanp.R:>KeHHH ocraer
c.R eme a .u.uana3oHe qacToT sapnaTopa ycraHOBKH "cl>" (fK = 14,4 Mru). 
Ilo KpnsoH: '3 BH.u.HO, qTo nyqoK HaqHHaer TepHTbC.R c 3Hepruu W = 109 M3B, 
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I,% 

D !a 100 151) R, CM 

Puc.3 

noTepu pe3KO yBeJIH'IHBaiOTCH npu 3HeprHH 109 M3B, u npu W = 161 M3B 
HHTeHCHBHOCTb COCTaBJIHeT 8% OT BeJIH'IHHbl I 0 • 

Ha pnc.3 cnnolllHLie JIHHHH noKa3biBaiOT H3MeHetne HHTeHCHBHOCTH nyq
.i:\.4 n~-~11 u"'ptl::Sapn.n:xn Ha Monexynax ocTaTo'IHoro ra3a npu pa3JIH'IHbiX ae
JIH'IHHax ,ll;aBJleHHH B ,!_(aMepe ,ll;JlH B03,D;yXa ( 1 - P = 2 • 1 0-~ Topp, VA= 20 xB; 

2- ~ = 1<r8 T_opp, VA =-15 xB; 3 - p = 10-6 Topp, VA =20 KB; 4- P= 
=10 Topp, VA= 20 xB). 

llyHKTHpHbie Jl.HHHH DOKa3biBaiOT COOTBeTCTBYIOI.UHe H3MeHeHHH HHTeH
CHBHOCTH npH nepe3apH,D;Ke Ha MOJieKyJiax BO,ll;Opo,D;a (5 - p =10-5 Topp, 
VA =20 xB; 6- p = 5·10-6 Topp, VA =20 xB). 3alllTpnxoaaHHaH JIHHHH 
Ha puc.3 noKa3biBaeT rpaHH'IHbie pa.n:uycLI, 3a KOTOpbiMH nyqox H--HOHOB 
DOJIHOCTblO TepHeTCH H3·3a 3JieKTpH'IeCKOH ,ll;HCCOUHaQHH. 

llonHLie noTepu H--noHoB npu ycxopeHHH Ha ycTaHOBKe "<!>" nerxo Ha
XOAHTCH H3 puc.2, puc.3. Tax, npu ycxopeHHH AO 3HeprHH W = 130 M3B ,ll;JlH 

B03.D:yxa ( p = 10-6 Topp) HHTeHCHBHOCT.b nyqxa H--HOHOB cocTaBHT - 3% 
OT BeJIH'I.HHbl I o . llpH TOM )l(e pe)I(HMe YCKOpeHHH, HO ,ll;JlH BO,D;OpO,D;a (p = 
= 5 ·10-e Topp), HHTeHCHBHOCT.b pasHa 11% OT 3Ha'leHHH 1

0 
• 

4. llEPE3APH,llHAH MIDUEHh 

.llnn BbiBO,D;a nyqxa ycxopeHHbiX H--HOHOB o6bi'IHO ucnOJlb3yeTcH nepe-
3apH.D:HaH MHllleH.b, KOTOpaH npe,D;CTaBJIHeT C060H BepTHKaJI.bHYIO DOJIOCKY 
H3 yrnepO,ll;HOH cPoJI.brH MHKpOHHOH TOJli.UHHbl H lllHp.HHOH B,ll;OJI.b pa.n:uyca 

6 

HecKOJlbKO MM. llepe3apH,I:U~aH MHllleHb YCTaHaBJIHBaeTCH Ha cneQHaJibHOM 
ycTpoiicTae BHYTPH KaMepLI ycxopHTeJIH, u noJio:>KeHHe ee ynpaaJIHeTCH ,IUi
CTaHQHOHHO. TOJIII.UIHa MHllleHH Bbi6upaeTCH TaKOH, 'IT06bi DOCJie ee npOXO)I(
,D;eHHH npaKTH'IecKH 100% H--HOHOB TepHJIH o6a :mexTpoHa, H nyqox npoTo
HOB BbiXO,ll;HJI Ha cPJiaHeU CTeHKH KaMepbi <f>a30TpOHa. 

C ,ll;OCTaTO'IHOH ,ll;JIH ,ll;aHHbiX paC'IeTOB TO'IHOCTbiO MO)I(HO C'IHTaTb, 'ITO 
nepexo.n: H- a H+ npoucxo,IUiT .n:ayxcryneH'IaTo c ce'leHHHMH a -1 o H a o 1 . 
Kax u paHee, ce~~eHneM npHMoro npouecca U-1,1 npeHe6peraeM. ' ' 

llpu 3HeprHHx H--HOHOB a .n:nana3oHe 130.;.150 M3B coomeTcTayromne 
ceqeHHH nepe3apn.n:xn fJBHbi a_1 0 = 2,8 ·1o-18 c~ u a0 1 = 10-18 cM 2 

Ha aTOM .D:JIH yrnepo.n:a 1 1 . CoBMeCTHOe pellleHHe ypaaHeHHH• KHHeTHKH ,ll;JlH 

H- u H 0 npHBO.D:HT K cne.n:yromuM 3aBHCHMOCTHM .n:onn HeHTpanoa n H-
HOHOB nocne npoxo)l(,ll;eHHH nepe3apH,D;HOH MHllleHH. 

D = exp ( -a . N • d/ A ) 
H- -1,0 . ' 

(12) 

DHo 
a_1 0 

---';......-[exp(-a ·N .d/A) -exp(-a ·N .d/A)], 
a _ a 0,1 a. -1,0 a. 
-1,0 0,1 

r.n:e Na.. - qucno Aaora.n:po, A- aTOMHbrn sec MaTepnana MHllleHH, d- TOJI-
I.UHHa MHllleHH B rjcM2 • . 

,llJIH MHllleHH TOJII.UHHOH d = 100 MKr/cM2 (- 0,5 MKM) H YKa3aHHbiX 
Bbillle 3Ha'leHHH ce'leHuH H3 COOTHOllleHuH (12) HaH,D;eM DH- = 7, 7 • 10-? 
DHo = 1,02 ·10-2. TaKHM o6pa30M, B .D:aHHOM .n:nana3oHe 3HeprnH nyqox 
H--noHoa 3a o,D;Ho npoxo)l(,ll;eHHe npaxrn11ecxu noJIHOCTbiO nepe3apH)I(aeTCH 
B ny'IOK n:rOTOHOB npH MHHHMaJI.bHOH TOJII.UHHe yrnepo,D;HOH MHllleHH 
100 MKr/CM . 

,llJIH Toro 'IT06bi ace qacTHUbi ny11Ka H--HOHOB nepecexnu nepe3apa.n:
Hyro MHllleH.b, ee lllHpHHa B,ll;OJlb pa,D;HyCa ,ll;OJDI<Ha HeCKOJibKO npeBbilllaTb pa
,ll;HaJI.bHOe paCCTOHHHe Me)l(,ll;y COCe,D;HHMH TpaeKTOpl:!f!MH 'laCTHU ny'IKa. 
"3HepreTH'IecKHH" lllar no pa,IUiycy npn W = 130 M3B, r = 132 CM, Qr = 1,1, 
l'l Wma.x = 80 K3B cocTaBJIHeT l'lr 3 = 0,35 MM. llpu nepno.n:e npoueccuu op-
6n~ paBHOH 10 oefopoTaM, ,ll;OCTaTO'IHaH pa,D;HaJlbHaH lllHpHHa MHllleHH -
3,5 MM. C HeKOTOpbiM 3anacOM npHMeM lllHpHHy MHllleHH paBHOH 5 MM. 
Han.n:eM HOHH3aunoHHyro noTepro 3Hepruu ny'IK<?M H--HOHOB npn nepeceqe
HHH TaKOH MHllleHH. Cpe,D;HHH DOTepH 3HeprHH O,ll;H03apH,ll;HbiM HOHOM Ha e,IUi
HHUe .D:JIHHbi TOpM03HI.UeH cpe.n:LI onpe.n:enHeTCH <f>opMynou Bnoxa191 

dW/dx = -0,307 ·P· ~. [.!.ln < !.!02 · 10 6 
· ~:.:L_) _ 11 < ~) 

A (32 I CM ' 
(13) 
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r.ne z, p , I - 3apa,n, nnornocTb a r/cMS H cpe,nHHH noTeurumn HOHH3a
UHH B 3B TOpM03ame:H cpe,nbi. ,lLJm MHnieHH H3 yrnepo,na ( Z /A = 0,5, P = 
= 2,25 r/cM 3 , I = 78 3B) cpe,nHHe noTepH .nna Ir -HoHa c 3HeprHe:H 130 M3B 
6y,nyT COCTaBnaTh dW /dx = -12,15 M3B/cM. IJpH TOniUHHe nepe3apa,nHOH MH
IlleHH 1 MKM noTepH 3HeprHH npoTOHOM HJIH H -HOHOM 3a o,nHo npoxo)I(,IJ;e
HHe paBHbl fl W = 1,2 K3B. EcnH HHTeHCHBHOCTb nyliKa COCTaBnaeT, HanpHMep, 
10 MKA, TO B nepmapa,nHo:H MHmeHH Bbi,nenHeTca MOIUHOCTL 0,012 BT, liTO 
aanaeTca no ycnOBHHM OXniDK,neHHH Bnonue ,nonyCTHMOH BeJIHlfHHOH. 

IJpH nepecelleHHH nepe3apa,nHOH MHilleHH, B OCHOBHOM, H3-3a ynpyroro 
pacceauHH H--HOHOB B MHilleHH 3MHTTaHCLI BbiBe,neHHoro nyliKa npoTOHOB 
HecKOnbKO YBeJIHliHBaJOTCa. IJpoae,neM OQeHKY BnHHHHH MHOrOKpaTHOrO 
pacceaHHH nyllxa a MHilleHH. 

B o6meM cnyllae cpe,nHHH xaa,npaT yrna MHoroxf,aTuoro pacceHHHH 
npH npoxo>K,neHHH cnoa aemecTaa TOniUHHoii d (r/cM ) ,naeTca BLipa>Ke
HHeM1101 

<8 2 > = 8rln0, (14) 

2 2 z2 d -18 u 

r.ne 81 = 4~rNa· rp • -· 
4

f! rp = 1,536·10 CM- xnaccHtfeCKHH pa-
A f3 y-

,nHyc npOTOHa, 0 - Cpe,nHee liHCnO CTOnKHOBeHHH npH npOXO)I(,IJ;eHHH cnoa 
aemecTaa. 

KaK npaBHJIO , nepe3apa,nHbie MHilleHH OTHOCHTeJibHO TOHKHe H 06bllfHO 
n < 20. c ,npyroii CTOpOHbl, .nna 3HeprHii H""-HoHa (.W)' 6onblllHX 100 M3B, 

..... ,. .... '" ... ,...,._ _ Z ..... 1 n ---·- --····-- ----·---- --------- ~ aau..t-'u.••&'"'&l-' .,... - 1S? • {3- ....._....._.&.. ~ ..;J.IVJ.Y.l \,...l.l_y"''QC .3a..&J.G--t.Y U }JC:U •.. \...CI'lhk11'1 D \...lld.VV~.l\..-

paHHp08aHH0M KynOHOBCKOM none a,npa MO>KHO pelllaTb B nepBOM 6opHOB· 
CKOM npH6nH>KeHHH 111( Tor.na c yqeTOM nonpaaox H3 pa6oTLI 1121 cpe,nHee 
liHcnO aKTOB paCCeHHHH onpe,nenaeTCa BblpiDKeHHeM (10) 1 

6,68 .103 • ( z + 1) . zl13 d 
n = ----·-· 

A(l + 3,35a2) {32 
(15) 

Cpe,nHHH xaa,npaT yrna pacceaHHH a 3TOM cnyqae onpe.nenaeTca $opMyno:H 

< 82 > = 8f . B • (16) 

r.ne B - ln B = ln n -0,115.,llna H --HOHa c 3Her,rHeH 130 M3B H MHilleHH H3 yr
nepo,na TOniUHHOH 1 MKM ( d = 0,225 Mr/CM ) nonyliHM a= 0,092, 0 • 6, 78, 
B =2,85 H cpe,nHHH xaa.npaT npoeKQHH yrna pacceaHHH u; "'(1/2)<t1;:.;2,55 ·1 o·9 

HJIH u z = 0,05 Mpa,n. YaenHlleHHe cpe,nHexaa,npaTHliHOH aMnnHTY,ll;LI H3-3a pac
ceaHHH B MHilleHH MO>KHO OQeHHTb no $opMyne 113/ 

[ 2 2r
2 

2 7i 
.<a > = a + --· u . v 1 , 

Z z
0 

Q 2 Z M 
(17) 

z 

8 

l 
1 

1 
I 

r,ne VM - liHCnO npOXO)I(,IJ;eHHH llepe3 MHilleHL, &z0 - HallanbHaH aMDnHTy,na. 
1-13 3Toro BbipiDKeHHH cne,nyeT, liTO npH o,nHoxpaTHOM nepecelleHHH nepma
pa,nHoii MHilleHH TOniUHHOH OKOnO 1 MKM npH 3HeprHH W ·HOHOB 130 M3B 
HCKIDKeHHe BepTHKMbHOrO H ropH30HTMbHOrO 3MHTTaHCOB npeHe6pe>KHMO 
MMO. 

5. BhiBO.ll IIYliKA IIPOTOHOB 

IJocne npOXO)I(,IJ;eHHJI fr ·HOHaMH nepe3apa,nHOH MHilleHH o6pa30BaB
IllHHCa nyliOK npOTOHOB, OTKnOHHaCb B MarHHTHOM none $a30TpOHa, nepe
ceKaeT "cnHpanH". IJ03TOMY ,nna onpe,neneHHH BbiXO,ll;HbiX xapaxTepHCTHK 
BbiBe,neHHOrO npOTOHHOrO nyliKa He06XO,ll;HMO liHCneHHOe MO,ll;eJIHpOBaHHe 
,ll;BH>KeHHH llaCTHU B MarHHTHOM none CO 3HaKOnepeMeHHbiMH rpa,nHeHTaMH. 
Cne,nyeT OTMeTHTb TaK>Ke, liTO npH HCnOnL30BaHHH UHJIHH,ll;pHllecKOH CHCTeMbl 
KOOp,ll;HHaT C HallanOM B UeHTpe MarHHTHOrO nona $a30TpOHa B HeKOTOpOH 
TO liKe TpaeKTOpHH BLIBo,na npoToHa d r 1 d ¢ ... ¢, H ,nanLHeiimH:H ClleT ue803-
MO>Keu. 

B caa3H c 3THM 6Lma co3,naua uoaaa nporpaMMa DRUNH ua a3LIKe 
ASS-2 .nna 3BM EC-1010. B 3Toii nporpaMMe Hallano xoop,nHHaT 3a,naeTca 
Ha npOH3B-OnLHbiX paCCTOaHHH H a3HMyTe OTHOCHTeJibHO QeHTpa $a30TpoHa. 
Ta6nuua xapaKTepHCTHK MarHHTHoro nona cneQHanLuo:H no.nnporpaMMoii 
npeo6pa3yiOTCa K HOBOH CHCTeMe KOOp,nHHaT, B KOTOpOH onpe,nenaeTCa none 
Ha TpaeKTOpHH llaCTHUbl C 3a,ll;aHHbiMH HallanbHbiMH ycn08HJIMH H 3Hepmeii • 
J.llar HHTerpHpOBaHHJI 0,625v 8 HOBOH CHCTeMe KOOp,ll;HHaT. B Hallane C no: 
MOIULIO nporpaMM DRUNGE uaxo,nHTCa TOliKH uallanLuoro pa,nHanLuoro 
3MHTTaHCa npH 3a,ll;aHHOH 3HeprHH H Bbi6paHHOH aMonHTy,ne pa,nHanbHbiX KO· 
ne6auH:H. 3aTeM Ha 3a,ll;aHHOM a3HMyTe H3MeHaeTca 3apa,n BCex llaCTHU Ha npo
THBOnOnO>KHbiH , aso.nuTca nporpaMMa DRUNH co cMemeHHoii cHCTeMoii 
KOOp,ll;HHaT, H C 3TOrO a3HMyTa 3MHTTaHC nyqKa npOTOHOB nepeHOCHTCa llepe3 
xonMLI H .nonHHLI nona $a3oTpoua 8 o6naCTL sue MarHHTHoro nona ua 3a,nau
HLIH KOHeliHbiH a3HMyT B CMeiUeHHOH CHCTeMe KOOp,nHHaT. PmynLTaTbl pac
lleTa ua EC-1010 BLIBO,nHTCa 
ua rpa$onocTpOHTeJIL H nellaTL. 

Ha pHc.4 H3o6piDKeH ua- I r•, CM/pa,n 
lfanbHbiH 3MHTTaHC nyliKa npOTO-
HOB uenocpe,ncTBeHHO nocne ne
pmap!l,nKH H3 H--Houpa c 3Hep-. 
rHe:H 130 M3B. AMnnHry,na pa
,nHanLHbiX xone6auH:H &0 = 1 CM. 

Ha pHc.5 npHae,neHLI Tpaex
TOpHH npOTOHOB, COOTBeTCTBYIO· 
IUHX QeHTpy HallanbHOrO 3MHTTaH
ca. TpaeKTOpHH npoToua c 3Hep
rueii 130 M3B OTBellaeT mTaTHo
MY ypoBHIO MarHHTHoro nona 
(B = 1,1902 Tn), TpaeKTOpHH 

0 

0 
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c W = 161 M3B - ypoanro, cniDKeHHoMy na 0,2 Tn. Ilepe3ap.R.nnaH MHUieHb 

YCTaHOBJleHa Ha a3HMyTe 108° OT nonepeliHOH OCH KaMepbl (T01JKa M). 

UenTp noao:H CHCTeMbi KOOp,ll;HHaT naxo,ll;HTCH na paccTOHHHH 260 CM oT uenT· 

pa ¢la30TpOHa. l13MeHHH a3HMYT neproapH,ZUiOH MHllleHH, MO:>KHO B UIHpOKHX 

npe,ll;enax perynHpoaaTb nanpaanenHe BhiBeAeHHoro nytJKa. Ha pHc.5 noKa-

3ana TaKiKe TpaeKTOpHH BbiBO,ll;a npOTOHOB, ycKopeHHbiX ,!1;0 MaKCHMaJJbHOH 

3HeprHH. KpoMe uenTpanbno:H TpaeKTOpHH eme 6 TotJeK natJanbnoro 3MHT· 

Tanca (pHc.4) 6bmH npoBe,ll;enbi ,!1;0 a3HMyTa ¢ 1k =168,75° (270 Uiaroa) 

B CMelll;eHHOH CHCTeMe KOOp,ll;HHaT (T01JKa "K"). 

Ha pHc.6 H3o6paiKeHbi TpaeKTOpHH 3THX tJaCTHU (TOtJKH) H uenTpaJJbHa.H 

TpaeKTOpHH (CnJJOUIHa.H JIHHHH) B KOOp,ll;HHaTax HOBOH (cMelll;eHHOH) CHCTe· 

Mbi OTCtJeTa. BH.nno, tJTO 3HaKonepeMeHHhie rpa,ll;HeHTbi MarnHTHoro noJIH 

Bbl3biBalOT HeKOTOpyiO ¢loKyCHpOBKY OTKJIOHeHHOrO nytJKa llpOTOHOB. 

10 
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Ha pHc. 7 npHBe,ll;en pa,ll;HaJJb· 

HbiH 3MHTTaHC BblBe,ll;eHHOrO 

nytJKa (6 T01JeK) Ha a3HMyTe cplk= 

= 168,75 ° (2,945 pa,ll; ', COOT· 

BeTCTBYlOlll;HH T01JKe K ~(pHC.5) • 
3TOT 3MHTTaHC COOTBeTCTByeT 

nJJOCKOCTH cp =const,H ,ll;JIH fiOJIY· 

tJeHHH nonepeliHoro K TpaeKTO· 

pHH BhiBO,ll;a 3MHTTaHCa CJle,ll;yeT 

HaHTH npOeKQHIO Ha nJJOCKOCTb, 

nepneH,ll;HKYJIHPHYlO K UeHTpaJJb· 

HOM TpaeKTOpHH B T01JKe "K". 

IlpH 3TOM pa,ll;HaJJbHhiH pa3Mep 

BbiXO,ll;HOrO 3MHTTaHca (pHC.7) 

yMeHblllHTCH npHMepHO B,ll;BOe. 

Puc.7 
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/~f 132 13j fJ'J ,r1,CM 

6. O,D.HOBPEMEHHOE YCKOPEHl1E ,D.BYX IIY'l!KOB 

B pa6oTe
1141 

anepBhie paccMOTpena npHHUHnHaJJbHa.H B03MO:>KHOCTb 

O,ZUiOBpeMeHHOrO YCKOpeHH.H npoTHBOfiOJlOiKHO 3ap.HiKeHHhiX HOHOB O,ll;HOrO 

H Toro iKe 3JieMenTa B H3oxpoHHoM UHKJIOTpone. B pa6oTe1151onHcan 3Kcne-

11 



pnMeHT no o~oapeMeHHOMY ycKopeHHIO npoToHoB n H-·HOHOB a H3oxpoH
HOM UHKJIOTpoHe Y-120M. 

llo TaKOH :>Ke CXeMe B03MO:>KHO On_HOBpeMeHHOe yCKOpeHHe ,D;ByX nyq
KOB (npoTOHOB n H--noHoa) a <f>a3oTpoHe. TaK KaK a <f>a3oTpoHe npo,nom.
Hbie KOne6aHHH 'laCTHU cryCTKa YCTOH'IHBbi, TO pa3HHUa B Maccax npoTOHOB 
H H-·HOHOB He OKa3bmaeT (B OTnH'IHe OT H30XpoHHOro UHKJIOTpoHa) npaK
TH'IeCKH HHKaKoro amm:HHH Ha npouecc ycKopeHHJl o6onx HOHOB. 

0THOCHTenhHO HOHHOrO HCTO'IHHKa OTMeTHM nHWh, 'ITO B pa6oTe115/ 

OnHCaH KOM6HHHpDBaHHbiH HCTO'IHHK C ,D;BYMJl pa3p1l,D;HbiMH KaMepaMH, pa3-
pa60TaHHbiH ,nn11 HH:>KeKUHH npoToHoa n H-·HOHOB a Y-120M. B ycTaHOBKe 
"<!>" ypoaeHh MarHHTHOrO nonJJ B UeHTpe 3Ha'IHTenhHO HH:>Ke, 'leM B UHKJIO

TpOHe Y-120M, npn npnMepHo o,nHHaKoaoM HanpJJ:>KeHHH Ha ,nyaHTe. llo:noMY 
BOnpOCbl C03,D;aHHH HOHHOro HCTO'IHHKa H COOTBeTCTBYIOIUeH UeHTpanhHOH 
onTHKH, no-BH,D;HMOMY, pa3pelllHMbl. 

llyt~oK H--uoHoa a 3TOM pe:>KHMe ycKopJJeTcJJ ,no 3Heprnn 130+150 M3B 

H BbiBO,D;HTCJl nepe3ap11,D;HOH MHilleHhiO ( rM::: 132..;-140 CM). lly'IOK npOTOHOB 
a npouecce ycKopeHHJJ nepeceKaeT neproapJJn.HYIO MnrneHh n BbffiO,D;HTCJl cy

mecTayiOmeH: CHCTeMOH BbiBO,D;a. 113 pHC.5 BH,D;HO, 'ITO MO:>KHO HanpaBHTb o6a 
BbiBe,neHHbiX nyt~Ka npoToHoa c 3HeprnJJMH 130 M3B n 670 M3B a cymecT
ayiOmne KaHanbi nyt~KOB. TaK KaK HMnynLCbi 3THX nyt~KOB oTnnt~aiOTCJJ 

B 2,56 pa3a, TO MO:>KHO ocyrueCTBnJlTh KOppeKUHIO yrnoB HX TpaeKTOpnH 
o6meH: MarHHTHOH CHCTeMOH. l13MeHJIJl pa,nnyc nepe3ap11n_HOH MHilleHH, 
MO:>KHO yMeHhlllaTh a HeKoTopbiX npe,nenax 3HepniiO nyt~Ka H--uoHoa. Bo3-
pacTaHne 3MHTTaHCOB npoTOHHOrO nyt~Ka npH MHOroKpaTHOM nepeceqeHHH 
nepe3ap1l,D;HOH MHilleHH HaXO,D;HTCJl H3 Bbipa:>KeHHH (16), (17) npn 3a,D;aHHbiX 
napaMeTpax MnrneHn. 

3AKJIIOqEHHE 

llpoae,neHHbie aHanHTnt~ecKne n qncneHHbie pact~eTbi noKa3bmaiOT, 'ITO 
npn ycKopeHHH Ir -noHoa a yCTaHOBKe "<I>" 3HeprnJJ t~aCTHU orpaHnt~eHa no
repJJMH nyqKa H3-3a 3neKTpH'IeCKOH ,D;HCCOUHaUHH B MarHHTHOM none H CO
CTaBnJJeT 130..;-150 M3B. llpnae,neHbi Bbipa:>KeHHJJ ,nn11 pact~eTa noTepb 3HeprHH 

n KynoHoacKoro pacceJJHHJl a nepe3ap11n.HoH: MHilleHn. Co3,naHa nporpaMMa 
H BbinOnHeH pacqeT TpaeKTOpHH H pa,nHanhHOrO 3MHTTaHCa Bbffie,D;eHHOro 
nocne nepe3ap11,nKn nyt~Ka npoToHoa. PaccMoTpeHa npHHunnnanhHaJJ ao3-
MO:>KHOCTh on.HoBpeMeHHoro ycKopeHH11 n Bbmo.na a <f>a3oTpoHe OHHH 
.nayx ny'IKOB- npoToHoa n H-·HOHOB. 

B 3aKJIIO'IeHne aaTopbi Bbipa:>KaiOT 6naro.napHOCTh B.ll.,llMHTpneacKoMy 
3a no,D;,D;ep:>KKY ,D;aHHOH pa6oTbi. 
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HET J1H nPOSEJlOB B BAlDER SHSJIHOTEKE? 

Bbl MOlKeTe nonyqHTb no noqTe nepecrucneHHble aH>Ke KHHTH, ecnu oHH He 6bmH 3a

KB31lHbl paHee. 

Jl13-84-63 

Jl2-84-366 

Jl1 ,2-84-599 

Jl17-84-850 

Jlll-85-791 

Jl13-85-793 

Jl4-85-851 

Jl3,4,17-86-747 

Jl1 ,2-86-668 

Jl9-87-105 

Jl7-87-68 

Jl2-87-123 

Jl4-87-692 

Jl2-87-798 

Jl14-87-799 

Jl17-88-95 

Tpyllbl XI MI!)I(Jlyaapo.IUIOI"O CHM1103HYMB no RJlepaoli 
· 3neKTpOHHKe. BpaTucnaaa, llexocnoBBKHR, 1983. 

Tpyllbl 7 MI!)I(JlYHBpo.IUioro coselUIIHHR no npo6neMBM 
KBilHTOBOH TeGpHH noJUI. AAYWTB, 1984. 

Tpy.llb• VII MelK.IlyHBPO.IUIOI"O ceMHRapa no npo6neMaM 
(j>H3HKH BbiCOKHX 3Hepi"HH. Jly6Ha, 1984. 

Tpyllbl III MI!)I(Jlyaapo.IUioro CHMno3HyMa no H36paHHbJM 
npo6neMaM cnmcrll'lecKoli MeXaHHKH. Jly6Ha, 1984. 

(2 TOM&) 

Tpyllbl Meli<JlYHapo.IUIOI"O coselUIIHHR no aHanHTII'IecKHM 
Bbi'IHCneHHRM HB 38M H HX npHMeHeHHIO B Teope~ecKOH 

(j>H3HKe. Jly6HB, 1985. 

TpyAbl XII MelK.IlyHBpo.IUIOI"O CHMil03HyMB no RJlepaoli 

3neKTpOHHKe. Jly6aa, 1985. 

TpyAbl MelK,IlyaBpo.IUioli WKOnbl no c-rpyKTYpe RJlPB

Anywn, 1985. 

Tpyllbl V MI!)I(Jlyaapo.IUIOH WKOnbl no aekrpoiUioA (j>H3HKe 

AnyWTB, 1986. 

'T' ..... ~y ....... TV u ... ~,....,.,~pnyon t'On'QAfffOlon.rCI' nn vr1t'nnUTPnRM 
"'t'.J--· --------------- ---------- .. .. 

38pRlKeiUibiX q&CTHU- Jly6HB, 1984. ( 2 TOMB) 

Tpy.llb• VIII MI!)I(Jlyaapo.IUIOI"O ceMIUiapa no npo6neMaM 
(j>H3HKH BbiCOKHX 3HeprHii. Jly6Ha, 1986. (2 TOMB) 

TpyAbl X BcecoJ03HOro coselUIIHHR no ycKopuTenRM 
3BpJDKeiUibiX q&CTHU- Jly6Ha, 1986. (2 TOMB) 

TpyAbl Meli<JlYHBpo.IUIOH wKonbl-ceMHHBpa no (jlli3HKe 

TRlKenbiX HOHOB. Jly6Ha, 1986. 

TpyAbl CosetuaHHR "PeaopMI"pynna- 8.6''. Jly6Ha, 1986. 

TpyAbl Meli<JlYHBpo.IUIOI"O cosellUIHHR no TeopHH 
ManOqaCTII'IHbiX H KBBpK·&ApoiUibiX CHCTeM. Jly6Ha, 1987. 

TpyAbl VIII Meli<JlYHBpoAHOI"O coselUIIHHR no npo6neMaM 
KBaHTOBOH TeopHH noJUI. AnywTB, 1987. 

Tpy.llbl II MI!)I(JlyHBpoAHoro CHMn03HyMB no npo6neMBM 
B38HMOJJ;eHCTBHR MIOOHOB H nHOHOB C BellleCTBOM. 

Jly6HB, 1987 

TpyAbl IV Meli<JlYHapoAHoro cHMn03HyMa no H36paHHbiM 
npo6neMBM CTBmCTII'IecKOH MeXBHHKH. Jly6Ha, 1987. 

4 p. 50 K. 

4 p. 30 K. 

5 p. 50 K. 

7 p. 75 K. 

4 p. 00 K. 

4 p. 80 K. 

3 p. 75 K. 

4 p. 50 K. 

1 ~ n !'>0 1< 

7 p. 35 K. 

13 p. 45 K. 

7 p. 10 K. 

4 p. 45 K. 

4 p. 30 K. 

3 p. 55 K. 

4 p. 20 K. 

5 p. 20 K. 

3&KB3bl HB ynoMRHYTbJe KHHI"H MOI"YT 6bJTI, llllllp8BneHbl no ap;pecy: 101000 MocKBa, 
rnasnoqTaMT, n/R 79. H3ABTen~>CKHli oTAen 061>eAIUieiUioro HHCTHTYTB RJlepHbiX uccnep;osaaHli. 

TEMATHqECKHE KATErOPHH llYBnHKAUHR 

OB~E~HHEHHOrO HHCTHTYTA ~EPHYX 

HCCJIE,li;OBAHHR 

H~meKc TeMaTHKa 

1. 3KCnepHMeHTanbHaR $H3HKa BWCOKHX 3HeprHH 

2. TeopeTH4eCKaR $H3HKa BWCOKHX 3HeprHH 

3. 3KcnepHMeHTanbHaR HeHTpOHHaR $H3HKa 

4. TeopeTH4ecKaR $H3HKa HH3KHX 3HeprHH 

5. HaTeMaTHKa 

6. ~AepHaR cneKTpOCKOnHR H paAHOXHMHR 

]. $H3HKa TR*enwx HOHOB 

8. KpHoreHHKa 

9. YcKOPHTenH 

10. AaToMaTH3a4HR o6pa6oTKH 3KcnepHMeHTanbHWX 
AaHHwx 

11. Bw4HCnHTenbHaR MaTeMaTHKa H TeXHHKa 

12. XHMHR 

13. TexHHKa $H3H4ecKoro 3KcnepHMeHTa 

14. HccneAOBaHHR TBePAWX Ten H *HAKOCTeH 
RAePHWMH MeTOAaMH 

15. 3KcnepHMeHTanbHaR $H3HKa RAePHwx peaK4HH 
npH HH3KHX 3HeprHRX 

16. ~03HMeTpHR H $H3HKa 3a~HTW 

' 1]. TeopHR KOHAeHCHPOBaHHOrO COCTORHHR 

18. HcnonbsoaaHHe pesynbTaToB H MeTOAOB 
$YHAaMeHTanbHWX $H3H4eCKHX HCCneAOBaHHH 
B CMe*HWX o6nacTRX HayKH H TeXHHKH 

19. 6HO$H3HKa 



KoJibra B.B., Jle KHeH TxaH&, 0HHI.UeHKO JI.M. 
TeopeTHtiecKoe paccMOTpeHHe B03MO)I(}JOCTH 
ycKopemm H BbiBO,na H--HOHOB ua cpa30Tpoue 011HI1 

P9-88-637 

Tipose,neHbi aHaJIHTHtiecKHe H tJHCJieHHbie pactJeTbi noTepb H-
HOHOB npH ycKopeHHH ua cpa30Tpoue 011HI1. 3ueprHH H--HOHOB orpa
HHtJeHa nOTepHMH nytJKa H3-3a 3JleKTpHtiecKOM AHCCOQHal{HH B MarHHT
HOM none H cocTaBJIHeT 130-'-150 M3B. PaccMoTpeua B03MO)f(HOCTb 
OAHOBpeMeHHOrO ycKopeHHR H BbiBO,na B cpa30TP<?He 0J1.HJ1 ABYX 
nytJKOB- npoTOHOB H H -·HOHOB. 

Pa6oTa Bbmonueua B Jla6opaTOpHH H,nepHbiX npo6neM 011HI1. 

Coo6lQ8HH8 06'h8.1UDf8HHOrO HHCTHT)'T& M8pllhllt HCcneAOBIUIHH. ny6Ha 1988 

Tiepeso.n asTopos 

Kol'ga V.V., Le Kien Thanh, Onischenko L.M. 
Theoretical Consideration of a Possibility 
of Accelerating and Extracting H--Ions in the 
JINR Phasotron 

P9-88-637 

Analytical and numerical calculations have been carried out to 
find losses of H- -ions at their acceleration in the JINR phasotron. The 
energy of H--ions is limited by beam losses due to electric dissociation 
in the magnetic field and is 130-:-150 MeV. A basic possibility of simul
taneous acceleration and extraction of two beams (protons and H-
ions) in the JINR phasotron is considered. 

The investigation has been performed at the Laboratory of Nuclear 
Problems, JINR. 
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