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YCKOPEHHE H BilBO~ ~EATPOHOB 

H3 CHHXPOcfJA30TPOHA OHSIH 



0IIHCbiB8eMbiH HH/Ke peiKHM YCKopeHHH Jleil:TpOIIOB peanMsye'fc paHee 
I II . 

CJlenaHHOe IIpeanoJKeHHe , B KOTOpOM YK83biBanOCb 118 B03MO/KHOCTb 

HCIIOnh30BaHHH cymecTBYIOillHX CHCTeM CHHXpOQJ830TpOH8 JlnH YCKopeHHH 

aeil:Tponoa• I1aeg rrpeanoJKeiiHH cocToHna a ToM, 'IT05bi rrpoaecTn 'ycrwpe- . ---. . -~ . . . . . 

. HUe B ny ·na BTDpoii Kp8THDCTU 0 CHH3HB B JlB8 pasa CKOpOCTb BXOJlHIUUX B nY 
H BhrxonHmux H3 Hero neil:Tpolloa·rro cpaBHeHniO c rrpoToHaMH, YcKopeHue 

B cnllxpo!jlasoTpoHe rrpennaranocb .ocymecTBHTh a naa aTarra, Blla'!ane na 

BTOpoil: KpaTHOCTH, a IIDCne JlOCTH/KeHHH IIpenenhHOH tiaCTOTbl YCKOpHIOIUeil: 

CHCTeMb! 1IpOH3BeCTH IIepexon B peJKHMe "CTona" :~anH~THOrO IIOnH. Ha nep-

BYIO KpaTHOCTh YCKOpeHn~. .. 
. :- . 

0TMeTHM cneayiOIUHe DC05eHHDCTH peJKHMOB pa5DTbl CHCTeM CHHXpocpa-

soTpona rrpn ycKopennn neil:Tpolloa, 

. <iJ PeJKHM pa6DTbi IIOHHDrO HCTO'IHHKa Ha ljeil:TepHH rrpaKTII'!eCKH He 

OTnHqaeTCH OT peJKHMa pa50Tbl Ha BOJlOpone, TaK K8K 1IpOIIHU8eMOCTh HC

IIDrihsyeMor~ a ncTo'!HHKe rrannaaHeaoro !jJHnhTpa OK83hlBaeTCH nn~ aeil:~e
pn~ JlOCT8TO'IHO Bb!CDKDH, a IIDTeHUIIan HDHH38UIIII Jleil:Tepng 1Ip8KTH'!eCKH ne 

OTnnqae~cg OT IIOTeHUHana HOHll38UHH BDJlOp0Jl8, 

. 2, .· nmi rrony'!eHHH pa5o'!HX TOKOB YCKOpeHHb!X neil:TpDHOB H8 Bb!XOJle 

. 113 ny OK83anocb HeJlOCT8TO'IllbiM IIpOCTO CHH3l!Tb B JlB8 pasa ll81IpHJKeHHe 

Ha . :jloplii!/KeKTOpe li yMeHbiUHTb. 3830pb! MeJKJly. ilpeil:QJOBbiMII Tpy5K8MH nY 
( 9TO Jieo5xo~IJMO JlnH COXpaHeHHH P8JlH8nhHDH YCTOll:'!IJBOCTH IIpli CeTO'IHOH .. 
QJOKyCHpOBKe), TaK KaK II pH CHII/KEiHHII H81IpHJKeHHH Ha cjlopHH/KeKTOpe yxyn-
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lll8!0TCSI ycnoBHSI tPOKycHpOBKH rry'IK8 Ha BXOAe B nY, TioaTOMY 6biJ10 pea-
/2/ . . . . 

J'IH30B8HO rrpeAJ'IO~eHHe 0 ITpHMeHeHHH COBMellleHHOrO 2-3830pHoro rpyrr-

rrHpOBaTeJ'ISI C HH~eKuHe:ll: B. 5-b!:ll: 3830p ycKOpSI!Oille:ll: CTpyKTypbl nY, 'ITO 

A8J10 B03MO~HOCTh ITOAHSITh Harrpsr~emre H8 tlJopHH~eKTOpe 11 YJ'IY'llllHTh TeM 

caMbiM BXOAHbie rrapaMeTp.bl rryqKa, Tip11 8TOM B ABYX rrepBbiX 3a3opax 

qacT11Ubi ne. rrony'laiOT rrp11pocTa anepr11n 11s-sa cooTBeTcTBYIOillero Bbr6opa 

tlJaKTopa npeMeHH rrponeTa, pannoro nyn10, a B TpeTheM 11 qeTBepTOM sa-

3opax ocymeCTBJ'ISieTCSI rpyrrrrHpOBKa 'l8CTHU ITO tP838M 11 Bb!p8BHHB8H11e 

11x anepre'r11'lecKoro crreKTpa. CyMMapHO aTo Aano ynen11'leHne ·ToKa yc- · 

KopeHHhiX Aei'i:Tpcinon n 6 pas. 

H8 BbiXOAe nY IT03BOJ'IHJ10 B . 2 pa3a ITO.;. 
TipnMeHeH11e Ae6an~epa 

Bb!C11Th 38XB8T Ae:ll:TpOHOB B KB83116eTaTpOIIHOH H Aanee .B CHHXpDTpOHIIb!H 

pe~11Mbi , 

3, TaK K8K Ha BbiXOAe 113 nY HMITYJ'IhC Ae:ll:TpOIIOB paBeJI 11MITYJ'IhCY 

rrpoTOJIOB
1 

HJI~eKU11SI rry'IK8 AeHTpOHOB B KaMepy yciWp11TeJ'ISI He Bbl3B8J18 

saTpyAnenn:ll:. TioTpe6onanach ziHillh 6onee TlllaTenhHaSI nacTpofiKaKnasn6e-· 
• . h . · •.• 

TaTpOHHOrO . pe:amMa. 9THOCHTeJ'Ih!Ibie ITOTepH qaCTHU II8 yqaCTKe nY - KB8-

3H6eTaTpOIIIIb!H pe~HM rrpHMep!IO. TaKHe »{e, KaK H rrpH ycKopeHHH rrpOTOIIQB, 
. . . . . . ~· 

4. Y cKopenne n cnnxpoc).JasoTpOHHOM pe~nMe ocyritecTBnsrnoch B ABa 

. 8Tarra: Jia BTOpOH KpaTHOCTH C HCITOJ'Ih30B8HHeM AII8IT830H8 'tJ8CTClTbl. ycK'o

pSIIOillero narrpn~eHHSI OT 0,2 AO 1,44 Mru ( A'J HMITYJ'IhCa PdAe:ll:TpOHOB 1,08 ran/c) 

H Jia rrepBOH Kp8THOCTH B AH8IT830He OT 0,72 AO 1,44 Mru ( ·P·d = 11 ran/c) • 

Depexon co BTopo:ll: KpaTHOCTH Iia rrepByiO ocytnecTnneH' na "cTone"' MarHHT-

. noro rronsr,· rAe rrpoHCXOAHll llOBTOpHb!H saxBaT .ny'IKB H3 CITJ'IOillHOrD KOJ'Ib- .. 

uenoro crycT:Ka qacTHU, o6pasos~nlllercicsr rrocne BbiKJ'IIO~e~nsr .ycKopsriOillero 

ilarrp~~ennsr n· Konue 1-ro aTarra ycKopeHHSI 0M. pnc. 1a/
31 ~· Ha pnc, 1a 

OT'leTJ'IHBO nm:teH rrepBbi:Il: aiarr ycKopeHHSI AefiTpoHOB na BTopci:ll: ·. KpaTHOCTH · 

H rrepexon ua ·sTopoil aTarr ycKopennsr c KpaTHOCTh!O eAHHHua~ TiepecTpo:ll::

Ka ·'c 1,44 AD 0,72 Mru qaCTOTbi ycKopsriOmeti cncTeMhi rrpoH3BDAHTCSI rrpn . 
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DJ,JKnJ(l'I01IIJOM ·Bl.J llllllpmKCIUlUi CJ.IJ'II{ln HIITCIIC~I_BIIOCTII llpH 3TOM IIC'1e3aCT 

(HHTepBan t 3 ) H3-3a pacnnhmanlm crycTKa qacTHU no op6HTe 

YCKOpHTenH. 

OnTuManhHbiil: Bbi6op ¢opMbi Marn~Tnoro nomr B pe,KuMe "cTona",. 

cpponTa u aMnnuTynhr B'4 ycKopsuourero nanpsor<enuH, panuanhnoro nono/Ke

HUH crycTKa qacTuu nepen nepexonoM na BTopori sTan ycKopenuH. nan. 

B03MO/KHOCTb. nonyqu;b MaKCUManbHb!il: nepe3aXBaT .. qaCTUU B (90495)% 
. r---:--:" . 

(eM. puc. 16). ...,--

nepeaaxaaT 'l~CTUU CO BTOpoil: Ha nepByro _KpaTHOCTb OKa3anCH 'lyB- · 

CTBHTenbHbiM K nepaBHOMepHOCTII "CTona" M8I'HUTHOrO nonH. Hanll'llle na/Ke 

ManbiX nynhc·auuil: Bbi3biBano a~MeTnoe ~HHIKeHne a¢¢e~TilBHocTn ~epeaaxBa-· 
t 

Ta •. 

HaMn 6brno peanuaoBano npenno/KeHne oaHoro ua aBTopoB ( A.H. Mu_.:. 

xail:noaa) cKoMnencupoaaTh ¢aaoBbre aoaMyurennH, B03HI!Karourne B MoMeHT · 

-nepexoaa co _"cTona" Ha pacTy.uryro BeTBh MarHnTHoro nonH, 'ITO nano B03- · 

MOIKHOCTh cnuanTh noTepu. na nepexoae no Kpail:Heil: Mepe B aBa pa3a. 

06urnil: cpaKTop rroTepb npn nepexone_ c nepBoro., aTarra ycKopeHnH Ha 

_BTopo~ B _ nyqureM cnyqae He npeBocxoanT 40% .. (eM. pnc. 16). 
i 

llanbHeil:uree ycKopeHne '!aCTilU rrocne rrepexona llO MaKCUManbHOil: 

anepruu He Bbi3biBano aaTpynHeHnfi (eM. puc. 16, na KOTopoM rroKaaana · 

ocuunnorpaMMa UHTeHCUBHOCTH rrpu ycKopeHnn aeriTpOHOB ao MBKCUManbnoil: 

ane pruu). 

5. Paapa6oTaiiHaH panee cncTeMa ObiCTporo .BbiBona ycKopeHHbiX 
. /4/ . . 
rrpoToHoB obma ucnonbaoaana anH BbiBoaa neil:Tpo.nnoro ny'!Ka ua ycKo-

pnTenH B MarHllTHbiil: KaHan ( CM. pnc. 2) • 

6. B aToM ·Kanane 6brno npoBeaeno o6nyqenne BbiBeiteHHbiMn neil:Tpo

naMn c uMnynhCaMn 9,4 TaB/ c, 7,0 r'aB/c, 4,5 faBle HeCKOnbKHX necHTKOB 

aMynhcnoHHbiX KaMep, 6onhmnncTBO na Ko'I'opbiX 6buio npu aToM noMeureno 
/5/ 

B CllnbHOe UMnynhCHOe MarHUTHOe none ( CMo puc. 3) • 
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AnTopaMM T£lK)Ke· 6binM ·nponenenhr npennapHTenhHbie ·· aKcnepHMeHTbr· 

no ycKopenmo a -'!acTnu. OcyruecTnnena· HH)K8KUIHI · a -'!acTnu n. KaMepy 

. yCKOpMTemi, 38XB8T D KB83M68T8Tp0Hllblll H cimxpocpa3t>Tp01lllblll pe)Kl!Mbl 
' . . . 

n ycKopenne na ManbiX aneprHHX. B aacTi:nnuee BpeMsi npoBOJlHTCH pa6oTbi 

no yB811H'I8HHJO ·llllT8HCIIBHOCTM ny'!ICa a -'IllCTIIU. 

Ocy.ruecTnneJme' pe)KiiMa ycKopeHMH nefiTpol!oB 11a · ciiHxpoifla3oTpol!e 

yneriH'IMB88T atjltjleKTIIBHOCTh MCnon~~OB8HHH ycK~priTenH. II paCllillpH8T B03-

MO)KJIOCTH tPII3ll'!8CKOJ:'O 8KCll8piiM8JIT8, 

AnTopbi C'!IITaJOT cnoMM npMHTllbiM nonroM Bbipa3MTh 6naronapnocTh 

r.A. EoKony; B.H. 6ynnaKoBcKoMy, 11 • .(1. fononaHJO, A.3. llopomenKo, 

E~n •. llpannruenoii, B.C. 3a6onoTIIHY, T. 11. HIIKnTae!'l'Cifi, C~A. H onnKony, 

n.c. PycaKOBOH, rr.r. Cepo6a6e, A.A. CMMpHOBy, IO.M. CTapHKOBy; B.11. Xpe"'

l!OBy, n.11. WepCTHl!ODY 3~ c~nei!CTBII8. B peanii3~UIIH ripenno)Kel!HH no yc-
. . 

. Kopel!HJO netiTpol!oB n CHllxpotjla3oTpone 011.HH. Mb\ 6naronapHbi TaK:J!<e ~ . ' ,_ 

~~n." CTenaHJOKY n. B.A. IToriony 3a yc~aHOBKY H nacTpofiKy ne6al!'!epa. 

.. 
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PyKonnch nocTynnna n H3JlaTenhCKMfi oTnen 

6 HOSI6pH 1970 rona. 
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PIIc; 1 ( a,6) • Ocuiinnort= 
HOB. 1 -· MOM8HT nepeXOJ 
M8l!T Bb!Kf!JO'I8HII5! yCKOpf 
M8HT llOBTOpHOJ:'O BKITJO'I8 
4 -MoMel!T nepexona ~~ 
B8TBb. ( 0TM8TIIM, 'ITO B 
.HIITJIOJ:'O non5! no npeMeH, 

PIIc. 2. AnTorpatjl ny'!Ka 
lli8Jil!OH B ~al:'l!IITl!hlfi KB 

)l8fiTp0l!OB), 



3apliT8JihHh18. 9KcnepllMeHThi 
-. : ' . . . 

.. ·-· ' :unsr a.-qaCTHU B KaMepy 

:pocpa3oTpOIIHhiH pe:>KllMhl 

Bp8MSI npOBOD~TCH pa5oThl 

1 •. 

!DB ·Ha·cnHxpo¢aaoTpone 

pMTensr ll pacrnnpsreT B03-

BhipaanTh 5naronapnocTh 

rio, A.3~ lloporneHKo, 

teriotl·, C~A. HoBnKoBy, 

' IO.M. CTapnKoBy; B.H. Xpe-.. 
~unn npenno~eHnsr no yc-

hr .5naronapnhl. TaKJ!<e 
. ' . 

HacTpotlKy ne5aHqepa. 

J89; PeljlepaT ·nT3, NJ4, 

lly5na,· 1988. 

y5Ha, 1970. 

um, 2795, lly5Ha, 1986. 

;H. E. Accelerators, 

5na, 1968; JI.r. MaKapoB • 
. . 

;MaKapoB, A,A; CMnpnoB, 

. ; 

HH OTD8JI 
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Pnc• 1 ( a,5) • OcunnnorpaMMa llHTeHCllBHOCTH BHyTpenHero nyqKa netlTpo-. 
HOB~ 1 - MOM8HT nepe~ona M8I'HllTHOI'O nOJIH B. pe~llM "cTOna", 2 - MD: 
MeHT BhiKJIIO'!eHnsr ycKopsriOruero BlJ non~ ( qacToTa 1,44 Mru). 3 - MO
MeHT noBTOpHoro BKJIIO'leHnsr ycKopsriOmer6 BlJ · nonsr ( qacToTa 0,72 Mru). 
4 - MoMeHT nepexona Mai'HHTHoro nonsr na pe~nMa "ciona" Ha pacTymyiO 
. B8TB.b, ·. ( 0TM8THM, 'ITO B MOM8HT 4 llM88TCH "IDnllJihKa" B Ilp0ll3BODHOH Mar-

HllTHOI'O nonsr no BpeMeHn). 

. ... '' : . • . , .. ·.·., .... _·.,:·;:>" ,· :. 
Pnc. 2. ABTorpacp nyqKa b.etlTpoHoB na ,peHTreHoBcKotl cpoTonneHKe, 'rroMe-
rueHHoii B MBI'HllTHhiH KaHan. ( l1MnynhC Pd = 9,4 raBIC, IlOTOK - 5.1010 
netlTpOI!OB) • 
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