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B HacTOJIIQee apeMJI a CBJI3H c pa3BHTHeM penJITHBHcT

cKoii JI,IJ;epHOH «<JH3HKH npOTOHHble CHHXpOTpOHbl Ha BbiCOKHe 

3HeprHH WHpOKO HCnOllb3YWTCJI ,IJ;llJI yCKOpeHHJI He TOllbKO 

JI,IJ;ep ao.nopo.na, HO u .npyrux,6onee TJI>KenLIX JI;:J;ep c oTHo-
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llpu 3TOM B Ka'leCTBe HH>KeKTOpa JI,IJ;ep HCUOllb3YWT 

cyiQecTayroiQHe npoToHHLie HH>KeKTopbi I nuHeiiHble ycKopu

Tenu/, KOTOpble a 3TOM cnyqae HacTpauaaroT B pe>KHMe 

,IJ;BOHHOH KpaTHOCTH ,ll;peii«<Ja yCKOpJieMbiX 'laCTHU. Ha nepHO,IJ;e 

ycKopeHHJI L = {1 t..f·1f. 0;:J;HH HJ OCHOBHbiX He,IJ;OCTaTKOB 3TOrO 

pe>KHMa HH>KeKTOpa 3aKnroqaeTCJI B TOM, 'ITO ,IJ;llJI nony'leHHJI 

pe3oHaHcHoro JaxaaTa qacTHU. a ycKopeHue Heo6xo.nuMo 

yMeHLWHTb CKOpOCTb 'laCTHU. Ha BXO,IJ;e B llHHeHHbiH ycKOpH· 

TenL B ,IJ;Ba pa3a no cpaBHeHHW C npOTOHHbiM pe>KHMOM. 3TO 

,IJ;OCTHraeTCJI .D.BYKpaTHbiM CHH>KeHHeM ycKOpJitpiQero Hanpg

>KeHHJI Ha ycKopuTenLHOii Tpy6Ke «<JopHH>KeKTopa. EcTecT

aeHHO, 'ITO npH 3TOM He TOllbKO cyiQeCTBeHHO yxy,IJ;WaeTCJI 

3MHTTaHc ny'IKa JI,IJ;ep, nocTynaroiQux Ha axo.n nuHeiiHoro 

YCKOpHTenJI, HO H yMeHLWaeTCJI a6conroTHaJI BellH'IHHa 

uMnynLca ToKa ny'IKa, HH>KeKTHpyeMoro Ha axo.D. nuHeiiHoro 

YCKOPHTenJI, no cpaBHeHHW C TaKHM pe>KHMOM, KOr,IJ;a HC • 

nonL3yeTCJI HOMHHallbHOe HanpJI>KeHHe Ha ycKOpHTellLHOH 

Tpy6Ke «<JopHH>KeKTOpa. 

TaKHM o6pa3oM, .nn.11 Toro, 'IT06bl npoTOHHbiH nuHeiiHbli 

YCKOpHTenL JIBllJillCJI BbiCOK034J«<leKTHBHbiM HH>KeKTOpOM 

JI,IJ;ep, He06XO,IJ;HMO B pe>KHMe ycKopeHHJI JI,IJ;ep BblnOnHHTb 

ycnoaue coxpaHeHHJI HOMHHanLHoro ypoBHJI ycKopJiroiQero 

HanpJI>KeHHJI Ha YCKOpHTellLHOH Tpy6Ke «<JopHH>KeKTOpa. 

I 



l !I ' 

- ,-L- .--- ,.... - r---- r--

._..... -- --------------
f-- ....__ ..... ,_- ....__ 

4m 
r"\ £\ 

I I 

Cxe.wa YCIIIOH08KU MelllaAAU'IeCKOU nepezopoOKU 8 AUHeUHOM 
YCKOpUIIeAe. 

3TOMY Tpe6oBaHHIO 6y.n;eT y,n;osneTBOp.IITb nHHeHHbiH 
YCKOpHTenb npOTOHOB, pe30HaTop KOTOporo KOHCTPYKTHBHO 

BLinonHeH TaK, KaK 3TO noKa3aHo Ha pucyHKe, r.n;e I - nepsLIB: 
orceK pe3oHaropa, II - BTopoB: orceK pe3oHaropa H III -
cnnowHa.ll MeTannuqecKa.ll neperopo.n;Ka. llpuqeM Merannu
qecKa.ll neperopo~Ka ycraHasnusaerc.ll nocepe.n;HHe TaKoB: 
Tpy6KH ,n;pe8:4Ja, qro6bl npH OTCYTCTBHH YCKOp.IIJOIUero Bq 
non.11 B I OTCeKe BblnonH.IInOCb ycnOBHe Ucpop.51,[\ep U<}Jop.npoT ,' 
T .e. HanpJI)I(eHHe Ha YCKOpHTenbHOH Tpy6Ke cpopHH)I(eKTOpa 
npH YCKOpeHHH .II,D;ep npHMepHO paBH.IInOCb 6bl HOMHHanLHOMy 
Hanp.ll)l(eHHJO Ha HeB: a pe)I(HMe ycKopeHH.II nporoHos. TaKHM 
o6pa3oM, npu ycKopeHHH nyqKa .II,D;ep nepsLIB: orceK pe3oua
ropa He Bo36y)l(,n;aerc.ll aq noneM. llocne.n;osarenLHocrL 
Tpy6oK ,n;pe8:4Ja C KBa,n;pynonJIMH 3TOrO OTCeKa HCnOnL3yeTCJI 
npu 3TOM .n;n.11 TpaHcnoprupoBKH nyqKa, nocrynaromero H3 
4JopHH)I(eKTOpa, H ,D;n.ll cornaCOBaHHJI 3TOrO nyqKa CO BXO,D;OM 
BToporo orceKa pe3oHaTopa. Pe3oHaHcHoe ycKopeHue qac
THU Ha BTopoB: KpaTHOCTH .n;peB:4Ja HaquHaerc.ll c nepsoro 
ycKop.IIJOIUero npoMe)l(yTKa I I orceKa pe3oHaTopa, B KOTopoM 
ycKop.llromee none B036y)I(,D;aerc.ll o6LiqHLIM nop.ll.n;KOM. BLI

nonHeHue ycnOBHJI Ucpop.jj,[lep:: Ucpop.npoT .npHBO,D;HT K yn~qwe
HHJO 3MHTTaHca nyqKa, HH)I(eKTHpyeMoro Ha sxo.n; nuHeHHoro 
YCKOpHTenJI, ysenuqeHHIO ero HHTeHCHBHOCTH H COOTBeT
CTBeHHO ysenuqeHHIO HHTeHCHBHOCTH YCKOpeHHoro nyqKa 
.II,D;ep Ha BbiXO,D;e YCKOpHTen.ll. 
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B pe)I(HMe ycKopeHH.II npoTOHOB TaKoB: ycKopurenL 
pa6oraer KaK o6LiqHa.ll .n;syxpe3oHaropHa.ll cucreMa, Ka)I(
,D;LIH OTCeK pe30HaTopa B036y)I(,D;aeTCJI OT,D;enLHO, H yCKO
p.IIIOIUHe non.11 B 3THX OTCeKaX 4Ja3HpyJOTCJI Me)I(,II;y C060H 
H3BeCTHbiMH MeTO,D;aMH . 

TaKHM o6pa3oM, npoTOHHbiH nHHeHHLIH ycKopurenL, 
MO,D;H4JHUHPOBaHHbiH yKa3aHHbiM BbiWe cnoco6oM, y,n;osneT
BOp.lleT cne.n;yJOIUHM Tpe6oBaHHJIM. 

1. CoxpaH.IIeTc.ll nerKOCTb rexHuqecKoB: nepecrpoiiKH 
pe)I(HMOB ycKopeHH.II npoTOHOB H .11.n;ep. 

2. flpH pa60Te B pe)I(HMe YCKOpeHHJI npOTOHOB YCKOpH· 
Tenb He Tep.lleT CBOHX CBOHCTB H 34MtleKTHBHOCTH. 

3. llpu ycKopeHHH .11.n;ep 3a cqer coxpaHeHH.II 3HaqeHH.II 
YCKOp.IIJOIUero Hanp.ll)l(eHHJI Ha YCKOpHTenbHOH Tpy6Ke 4Jop
HH)I(eKTopa B03pacraeT HHTeHCHBHOCTb YCKOpeHHOrO nyqKa 
.II,D;ep Ha BbiXO,D;e YCKOpHTenJI. 

PaccMoTpeHHa.ll BLIWe Mo,n;u4JuKaUH.II HaqanLHOH qacru 
pe3oHaropa nporoHHoro nHHeB:Horo ycKopuren.ll 6Lina npo
H3Be.n;eHa Ha JIY- 20 - HH)I(eKrope CHHxpo4Ja3orpoHa OIUIH. 
CnnowHa.ll Me.n;Ha.ll neperopo.n;Ka 6Lina ycraHosneHa nocepe
,D;HHe wee roB: rpy6KH .n;peB:4Ja. Hanp.ll)l(eHHe Ha ycKopurenLHOH 
Tpy6Ke 4JopHH)I(eKTOpa npH YCKOpeHHH .II,D;ep CTano paBHO 
630 KB/HOMHHanLHOeHanp.ll)l(eHHeHaycKopurenLHOHTpy6Ke 
4JopHH)I(eKTOpa npH ycKopeHHH npOTOHOB ,D;n.ll JIY-20 paBHO 
600 KB/. llpH 3TOM HHTeHCHBHOCTb YCKOpeHHOrO nyqKa 
,D;eHTpOHOB H a -. qacTHU Ha BbiXO,D;e JIY- 20 /no cpaBHeHHIO 
C npe)I(HHM pe)I(HMOM/ B03pocna COOTBeTCTBeHHO B 3 H 5 
pa3 H CTana pasHa: J d = 6 MA/u.wn. H J a= 100 MKA/u.wn., 
qyo npHBeno K COOTBeTCTBYJOIUeMy ysenuqeHHIO HHTeHCHB
HOCTH YCKOpeHHOrO nyqKa B KOnLUe CHHXpo4Ja30TpOHa. 
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