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B83HOrHX 10,.£1, B llPo 9 • }}7}4 l 
~ 

no11wwesae ssepraa BIIJI(8KTRpyewwx 11 csaxpo4JaaoTpoH Map I 
llO 10 MsB/syKnoa 

B pal5oTe ol5cyJK.QaeTCa npeAnO>Kesae no nosblwesaJO ssepraa RHlKeKTH­
pyewblX 11 CBHXpoljlaaoTpos llllep AO 10 MsB/syKnos, Ysena'leHHe asepraa as-1 
llt8KilRR OCyiJ18CTBnR8TCII npH RCfiOnb30114HHR HHlK8KTOpa nY -20 C npBCTb!KOB­
KOA It lleMy 8TOpOA C8!UIHH, 8 K4'18CT88 KOTopoA &<:noru.ayeTCII BM810!11HIIC5! 
8 naa nBaeAHbiA ycKOpHT81Ib nY-9M, no8b!W8HH8 saeprRR BHli<8K!IHH noaaonsT 
pacwKpBTb sal5op lll!ep, ycKopsreMblX a csaxpoljlaaoTpose, 8nnoTb Ao RAep 
K81IbllJIII, 

Pai50T4 8blnOnaesa II naelopaTOpHH 8blCOKBX SHeprHI 011.1UI. 

Cool5we&lle 015J>ell&Reaaoro KHCTHT)'Ta llllepablx sccneAosaaal. Lly15aa 1978 
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Beznogikh Yu,D, et aJ. 

Increasing of Energy of Nuclei Injected into the 
Syncrophasotron up to 10 MeV per Nucleon 

The proposal for Increasing an energy of nuclei injected Into 
the synchrophasotron up to 10 MeV per nucleon is discussed, 
Increasing of injected energy is realized by using the LU-20 injector 
with a second section · ( the LU-9M linear accelerator} joined with 
It, 'l'he increase in the injected energy expands a set of nuclei, 
accelerated in the synchrophasotron, up to calcium.· 

The investigation has been performed at the Laboratory of 
High Energy, JlNR. 

Communication of the Joint Institute for Nuclear Research. Dubno 1978 
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3a nocnellHHe I'Ollbi 3HaqHTenbHOe MecTo e HayqHoil: 

nporpaMMe JlB3, BbiriOIIHSieMOil: Ha CHHXpOcp830TpOHe, 

38HRIIH HCCII91lODBHHH no penHTHBHCTCKOil: H/lepHOil: cpH3HKe, 

B03MO>KHOCTH lliiH npoeelleHHH aKcnepHMeHTOB cywecTeeH­

HO paCWRpHIIHCb nocne aanycKa HOBOI'O HH>KeKTOpa CHHXpo­

cpa30TpoHa - npoTOHHOI'O IIHH9il:HOI'O yCKOpHT91IB nY-20. 
TioBbiWeHHe SHepi'HH HH>K9KUHH B Clly'lae YCKopeHRH B 

nY-20 H/lep llO 5 MaB/HyKnOH ri03BOIIHIIO pe3KO CHH-

3HTb noTepH nyqKa e Konnue CHHXpocpaaoTpoHa e Haqane 

ycKopeHHHo TipHHUHnHBnbHOe ycoeer,weHCTBOBBHHe npouec-

0A yCKOpeH~H B HB'IanhHOA '18CTH/ I pe30HaTopa nY-20 
nyH~M ycTaHOBKH npoMe>KyTO'IHOil: CT9HKH o6ecne'IHIIO pa­

OOTy cpopHH>K9KTopa B HOMHHBnbHOM pe>KHMe, 'ITO npHB91IO 

K cywecTB9HHOMy yeel1H'I9HHJO HHT9HCHBHOCTH YCKOpeHHOr·o 

ny'IKa Bllep Ha BbiX01l9 HH>K9KTOpa ny -20 H COOTBeTCTBeH­

HO B CHHXpocpa3oTpOH9o 06wee yeel1H'I9HH9 HHTeHCHBHOCTH 

yCKOpeHHOI'O ny'IKa Hll9P B KOIIbUe CHHXpocpa30TpOHa C HH­

>I<eKTOpOM nY -20 no Cp8BH9HHJO C COOTBeTCTBYJOWeil: 

B91IH'IHHOA, nonyqaeMOA npH pa6oTe C HH>KeKTOpOM nY-9M, 

COCTBBHIIO no a -'IBCTHUBM npHMepHO 500 pa3 1 no 

lleATpoHaM - 6onee qeM nopSI.IlOK. CnellyeT OTMeTHTb TaK­

>Ke, 'ITO YCKOpeHHe H/l9p yrnepO/la, KHCIIOpO/la H HeoHa 

B KOllbUe CHHXpocpa30TpOHa CTano B03MO>KHbiM Ol18I'01l8PH 

6onee BbiCOKOil: aHeprHH HH>KeKUHH no cpaeHeHHlO c nY-9M. 

TaKHM o6paaoM, necMoTpH Ha TO, 'ITO a nepeonaqanb­

HOM npoeKTe IIHH9AHOI"O yCKOpHTenH nY-20 He 6b!liH 3a­

IIO>K9Hbl CBOACTea YHHB9pC8llbHOCTH 1 6nai'01l8PH CllellaH­

HbiM ycoeepweHCTBOB8HHHM OH CTBII BbiCOKOScpcpeKTHBHbiM 

HH>K9KTOpOM He TOllbKO npOTOHHOI"0 1 HO H H1l9pHOI"O ny'IKB 
1 c Z/A. -. 
2 
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CymecTBYIOlllHe B HacToSimee apeMSI orpaHH'leHHSI B 

pacumpeHHH cneKTpa Mace ycKopSieMhiX Mep a KOnbue 
CHHXpotfla30TpOH8 CBSI3aHhi, C oaHOH CTOp0Hhi 1 C 60nbWHMH 
TpyaHOCTSIMH C03aBHHSI HCTO'IHHKB C HHTeHCHBHhiM llOTOKOM 
Siaep ( OC06eHHO Siaep BhiCOKOii 3apSiaHOCTH) H1 C apyroii 
CTOpOHhl 1 npH CyllleCTBYIOllleM BBKyyMe B KOnbUe CHHXpotfla-
30TpOHa (2,0 · 10-6 Top) - co cpaBHHTenbHO HH3Koii 

aHeprHeH HHMeKUHH nY-20, 
TaK, Hanp~:~Mep, Siapa aniOMHHHSI oT na3epHoro HCTO'IHH­

Ka, yme yCKOpeHHhJe B ny -20, npaKTH'!eCKH ace 6yayT 

llOTepSIHhl B npouecce yCKOpeHHSI, llOCKOnbKY llpH aHeprHH 
HHMeKUHH 5 M a B/Hy K no H noTepH qacTHU TonbKO H3-3a 
nepe3apSiaKH, KBK llOK83hiB8IOT pacqeThi, COCTaBSIT 10 7 . 

npH cymeCTBYIOllleM B8KyyMe B KOnbUe yCKOpHTenSI H cy­
meCTByiOllleft aHeprHH HHMeKUHH B CHHXpOtP830TpoHe B03MOM­

HO YCKOpeHHe rulep He TSIMenLe Siaep HeOHa, 
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B T a 6 n. 1 np~:~seaeHhi pe3ynbTaThi pac'leTa KoaqxpHUHeH-

K-N /N 0 

,~E-1,25 KaB/o6. 

1,00 
0,96 
0,59 
0,11 
3 ·10-4 

Ta6n~:~ua 1 

~E =2,5 K 9 B/o 6, 

1,00 
0;98 
0,76 
0,33 
2. 10-2 

Ta noTepb qacTHU KzN/No H3-3a nepe3apSiaKH npH aHep­

rHH HHmeKUHH 5 M a B/H y K no H, aaKyyMe CHHXpo!pa3oTpoHa 
2,0 ·10-6 Top H npH pa3HhiX np~:~pocrax aHeprHH ~E 
3a o6opoT: B o6hi'IHOM pem~:~Me ycKopeHHSI 1,25 K 9 B/o 6. 
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H B peMHMe C yaaoeHHOH CKOpOCTbiO HapaCTaHHSI MarHHT­

Horo nonSI- 2,5 K9B/o6. 
113 T a 6 n, 1 BHaH01 'ITO llpH CyllleCTBYIOllleM BBKyyMe 

a KOnbue CHHxpo¢a3oTpoHa 11 9HeprHH HHMeKUHH 5 M a B/ 
H y K n 0 H npH yCKOpeHHH Siaep HeOHa K09tPtPHUHElHT OCna6-
neHHSI ny'!Ka Ha nepe3apSiaKe (noaxaaTe aneKTpoHa) 
cocTaanSieT K =3 ·10-4 . 

B HaCTOSilllee apeMSI Ha Bhlxoae HCTO'lHHKa "KpHoH" 121 

nony'leHhl Siapa aprOHa, nnSI peanH38UHH YCKOpeHHSI Siaep 
aproHa B KOnbUe CHHXpotfla30TpOH8 npH BaKyyMe 2,0 ,1Q'

6 Top 
Heo6xoaHMO noBhiWBTb aHeprHIO HHMeKUHH, PacqeThi noKa-

3hiBBIOT, 'ITO anSI nony'leHHSI yMepeHHhiX llOTepb Ha nepe-
38pHaKe llpH yCKOpeHHH Haep aproHa aocTaTO'lHO aHeprHH 
HHMeKUHH 10 MaB/HyKnoH. 

B T a 6 n. 2 npH:aeaeHhi pacqemhie aenH'lHHhi Koa¢¢HuHeH-

Ta6n~:~ua 2 

K -N/N 0 
z 

~E =1,25 K9B/o6, ~E =2,5 KaB/o6, 

2 1,00 1,00 
3 1,00 1,00 
5 0,96 0,98 
7 0,81 0,90 

10 0,31 0,55 
15 0,02 0,16 
20 0,003 10,06 

Ta noTepb qacTHU Ha nepe3apSiaKe anSI CRHxpo¢a3oTpoHa 
011.Hl1 npH ycKopeHHH rulep pa3n!i'IHOH 3apsraHOCT!i (ao 
Ca) npH aHeprRR RHmeKUHH 10 M a B/H y K no H H npR 
cymecTByiOmeM BaKyyMe a KOnbue. AHanR3 pac'leTHhiX 
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AB.HHbJX T a 6 n. 2 TIOK83biBBeT, 'ITO npH TBKOti 9HeprHH 
HH~9KUHH H ~OpCHpOBKe MBrHHTHOro hOJlB HB H8'l:Bl1bHOM 
aTane ycKopeHHB noTepH 'l:aCTHU Ha nepeaapgaKe Aa~e 
.[{JlH KanbUHB He60J1bllle. 

H aH6onee npocTo TIOBbllll9HHe 9HeprHH HH~eKUHH AO 
10 :'vi&B/HyKJIOH MO~HO OCYlll8CTBHTb 1 HChOJlb3yg CyUieCT­
BYIOlllHlf HH~eKTop ny -20 c 9HeprHell. 6 M 9 B/ay K n 0 H 
U o6opyaoeaHHe HH~eKTopa nY -9M no CXeMe, KOTopaB 
noKaaaaa Ha p 11 c y H « e, 

8°1_~~3rE~ 
6 MaB/ayKnoa 9, 7 MaB/uyKnoa 

Y CK opBIOllla g c HCTeMa oeaoaa ·ropa liY -9 M paCC'l:HThiBae !'­
\;Si cneuHaJibHo Ha ycKopeHHe SJ:aep c OTHOllleaueM aapsaa 

H/lpa K era MaCCOBOMY 'IHCJiy Z /A .,. 1/2 .rlllSl nepBOti 
KpaTHOCTH apefi~a, npu KOTOpofi HaH6onee 9~eKTHBHO 
ucnonbayeTCB ycKopBIOlllee none. Pac'l:eTbi noKa3biBaroT, 
'ITO a aToM cny'l:ae Ha anHHe peaoaaTopa 6 M cpaeauTenb• 
ao nerKo Mo~Ho nony'l:HTb aononHHTeJibHbifi aa6op aaeprHH 
- 5 M 9 B/a y K no a. B T a 6 n. 3 npeeeaeHbr pac'leTHble 

.UaHHbie .rlllB 2-oti CeKUHH HH~eKTopa. 

DpH ycKopeHHH npoToHoB peaoaaTop 2-oft ceKUHH He 
B036y~aaeTcg 84 noneM, a <lloKyCHPYIOUIHA KaHan 9TOA 
CeKUHH HChOJlb3yeTCSl AnSI TpaacnopTHpOBKH npOTOHHOro 
ny'l:Ka CeKUHH ny -20 c 9Heprh:eA 20 M 9 B. 

B npeanaraeMoA cxeMe ycKopeHHH anB nony'leHHB 
B.rlep npeaycMaTpHBaeTCB hpHMeHeHHe HCTO'IHHKOB C BbiCO­
KoA CTeneabro HOHH3aUHH, Tatux, KaK aneKTpoaao-nyqeaoA 
H naaepHbiA. 
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Ha'lanbHBB aaeprHn 

KoHe'IHaH aaeprKH 

CpeaHBSI aMnJIHTyaaaSI 
aanpiDKeHHOCTb ycKopmowero 
hOJlSI 

CuaxpoaaaSI ~aaa 

4ucno nepHoaoe ycKopeHHH 

nneaa Ha'laJibHoro nepeoaa 
ycKopeHHB 

nnHHa KOH9'l:Horo nepHOAa 
ycKopeHHB 

nnuHa pe3oHaTopa 

ni1TEPATYPA 

Ta6neua 3 

6 MaB/ayKnoH 

9,7 MaB/HyKJIOH 

23 KBicM 

-36° 

23 

21 C M 

29 CM 

683 CM 

1. Beanorux IO.n. H ap. OlHU1, 9-9692, ny6na, 1976. 
2. noneu E .n., DHKHH A.l1. :>KT<I>, 1976, XY. CTp. 2373. 

PyKonHcb nocTynuna e uaaaTeJibCKHH oTnen 
30 HIOHSI 1978 rona. 
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